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FIRE-RESISTING 
CONCRETE 


HIMES WOME ACGRECAMS 


The extract from the British Standard Code of Practice CP 114 
(1948) shown below gives clear-cut information on the fire-resis- 
tance of reinforced concrete. It divides the nature of aggregates 
for practical purposes into two broad groups. The first group 
gives better results than the second. Limestone ts the only natural 
stone in the first group. 


(Extract from CP 114 (1948) p. 42). 
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= THE STORY OF A ROOF 








St. George's Hall, 
Liverpool, completed in 
1854, provides a classic 
example of Greek 
architecture adapted to 
modern requirements. 


lc is perhaps fitting that 
the massive timber roof 
destroyed by fire in 1941 
should have been replaced 
by one of steel fireproof 





construction and covered with 
Rube-oid Insulated Metal Roofing, 
the most effective of the modern 
roofing systems. 











RUBEROID | 


Photographs are reproduced by the courtesy of 
nq oO Oo F 1 in| G Ronald Bradbury, Ph.D., F.R.1.B.A., AM.T.P.I. 


City Architect, Liverpool Corporation. 


THE RUBEROID COMPANY LIMITED 

. Architects and Engineers are 
6, COMMONWEALTH HOUSE invited to write for the range 
1-19 NEW OXFORD STREET, LONDON, W.C.! of Ruberoid Technical Catalogues. 
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COLOU RS for 
ASPHALT 


Introducing a mew range specially prepared for s 
ASPHALT by the Manufacturers of the well-known 


“ SHADEACRETE” COLOURS FOR CEMENT 


LET US SEND YOU SAMPLES AND PRICES OF 
RED . BLUE ° YELLOW ‘ GREEN ° BROWN 


W. HAWLEY & SON, LTD. 


Colour Works, DUFFIELD, Derby 
Phone: Duffleid 2294/5 COLOUR MAKERS SINCE 1838 


ow 


Our Bar Bending and Fixing Depart- 
ment is at your Jisposal for any form 
of reinforcement work Any size 
up to 2” bar can be supplied, bent, 
and fixed to specification. Alterna- 
tively customers’ own material can 
be bent and fixed. All orders are 
promptly carried out and enquiries 
are welcomed. Special prices for 
pile reinforcement, bending, and 
assembling. 


General Stee] ——— 














Grams: Hawley, Duffield 
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BAR BENDING & FIXING DEPARTMENT 








GENERAL STEEL & IRON CO LTD - SPRINGFIELD RD - HAYES - MIDDLESEX - SOUTHALL 322! 
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Consulting Engineers > W. S. Atkins & Partners 
Construction of heavy reinforced concrete foundations 
for the Cold Reduction Plant at Abbey Works for the 
Steel Company of Wales Limited 
John Laing and Son Limited . Building and Civil Engineering 
Contractors, London, Carlisle, Lusaka, Johannesburg 
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WICKHAM 
BUILDERS’ 
HOISTS 


TAKES LESS TIME TO ERECT 
LOWER COST OF MAINTENANCE 
LONGER EFFECTIVE LIFE 


HEAVY DUTY SELF ALIGN NG BALI BEARINGS 
FITTED TO DRUM AND DRIVE-SHAFT 


FABRICATED SIDE MEMBERS FOR GREATER 
STRENGTH AND DURABILITY, WHICH PERMITS 
ALSO THE QUICK REMOVAL OF THE DRIVE-SHAFT 
FOR SERVICE OR REPLACEMENT 


QUICK ASSEMBLY MAST SECTIONS ELECTRICALLY 
WELDED THROUGHOUT 
STANDARD oa 
, ( APACITIES COUPLED TO DIESEL OR PETROL ENGINE OR 
TO ELECTRIC MOTOR 


THE ENTIRE UNIT TC 


STEEL HOUSING 


ALLY ENCLOSED IN 


Wickham Winches can be supplied separately 


g¢ wu e ‘ F w 


SCAFFOLDING (crear saitaim) LIMITED 


Plant Division: MITCHAM, SURREY 
Telephone: MITCHAM 3400 (18 lines) 
Telegrams SCAPCO, MITCHAR 


Branches at ERDEED . - RNEP H - BRIGHTON 
BRISTOL AM YDEE .E NBURGH 
MANCHESTER - NEW. 


TH «+ PORTSMOUTH 


EXETER 
ACTIE ss TTING) a , “ LYMO 
THAMPTONR 
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SISALKRAFT 
CONCRETE CURING 
BLANKETS 


(PREFABRICATED) 


Showing Sisalkraft Concer 
Housing Estate, Maidstor 
M.C., M.1.Mun.E.. F.R.Sa 
( iru ’ i 


“IMPLICITY ... Efficiemey . . . Economy ° 
~ SISALKRAFT—the supreme building paper—made into 
blankets of any size, has become the accepted method of 
concrete curing and FROST PROTECTION. Specified and used 
by an ever increasing number of Authorities and Contractors. 


Technical information and samples on request. 


RAFT 


y 


ost 
Sole Distributors for 


; Fy ‘ 
‘ ‘ 
~~ BD. +g 
British Sisalkraft Led. 


LH.SANKEY & SON. LE? 
ALDWYCH HOUSE, ALDWYCH, LONDON, W.C.2. a 
Telephone: Holborn 6949. Telegrams: Brickwork, Estrand, London 
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WHODUNIT? The villain of the 


piece is the 


poor quality jointing material It ‘mushroomed’, failed to 


recover, admitted grit the result was an early failure of the 


expansion joint and expensive repairs Most engineers today realise the prime 


Importance of using first-class joint-sealing materials, and the shortsightedness of 


rough-and-ready methods. Expandite Ltd., leading experts on expansion joints, supply 


two rubber bitumen sealing compounds — Colpor and Pli-astic. Colpor (poured cold) 


has even longer efficiency than Pli-astic (poured hot). When sealed over Flexcell the 


*cane fibre’ filler, both combine these five important propertie 
Resistance to flow in hot weather 
Excellent adhesion 

Extensibility without cracking 


Rejection of water and grit 5. Durability 


poured Cou 


COLPOR | PLI-ASTIC 


poured hot 


Ask us to give you full technical information 


ANOTHER EXPANDITE PRODUCT MADE BY 
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PRESTRESSED CONCRETE 


The LEE-McCALL system 
has all these advantages... 


@ is a simple method of pre- 
stressing concrete 


@ Uses Phoenix ‘*MACALLOY "’ 
steel bars in diameters up to 
|” with a guaranteed mini- 
mum 0:1 Proof Stress of 
54 tons per sq. inch, threaded 
and secured with special high 
efficiency nuts. 


@ Provides easy attachment of 
the new patented hydraulic 
pulling jacks and rapid stress- 
ing of the bars 


@ Does not rely upon bond to 
transmit the steel stress to the 
concrete 


@ Shows no loss of prestress 
from creep of the steel or 
slip in the end anchorages 


@ Offers exceptional durability 
with the high resistance of the 
**MACALLOY "’ steel bars to 
corrosion and the robust end 
fittings. 


@ ils most suitable for post- 
tensioned long-span beams, 
railway and highway bridges, 
foundations, harbour works, 
retaining walls, etc., and for 
factory-produced hollow units 


Write for the LEE-McCALL 
brochure 


McCALL & CO. (sHerric.to) LTD 


TEMPLEBOROUGH - SHEFFIELD - and at LONDON 





Samia eve * a Galas 


ie ek ae 


Tatas! 7 ted eB aati. ed, TSN ea 
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Bre 


brings the accuracy of 
the drawing board to the job 





Issued by THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD... STAFFORD 
Specialists in Reinforced Concrete Design & Suppliers of Reinforcement 


London, Birmingham, Bristol, Leeds, Leicester. Manchester. Newcastle. Sheffield, Cardiff, 
(lasgow, Dublin, Belfast 
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The specification... 


for Shutter design of a special 
Constructional System included: 


Capable of manual site handling 
To withstand continual rough usage with little 
or no maintcnance 


To 


withstand hydrostatic 


pressure 


up to 2,500 Ib. ‘sq. ft. 
Resistant to corrosion by sea-water 
To produce an enurely smooth concrete surface 


. 
* 
* Minimum crating and shipping costs 
* 
7 
* 














DURALUMIN ‘H’ was the answer 


REGO TRADE MAPK 


The System in questionis called‘ Situfoam’, 
a patented form of construction designed 
and developed by George Wimpey & Co., 
Limited, using acrated concrete made from 
local sand. The system was especially 
developed for use in the tropics and parts 
of the world where sand is the only ind:- 
material. The shuttering is 
specially designed to allow high speed 
construction methods to be employed 


After considerable experimental and 


genous 


development work Duralumin ‘H’ was 
chosen by Messrs. George Wimpey as it 
filled their stringent requirements. 
Duralumin ‘H’ is only one of a range of 
light alloys developed by Messrs. James 
Booth & Co., and development work on 
special extrusions, etc., similar to that 
carried out to meet this particular Specifi- 
cation is available without charge to all 
those who wish to explore the advantages 
which Duralumin has to offer. 


JAMES BOOTH & COMPANY LIMITED - ARGYLE STREET —_— 7 
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PRESTRESSED CONCRETE 
PRECAST PILES 


A Revolution in Piling . 
Economical and Reliable 


ADVANTAGES... The Concrete Development Co. 
Large saving of steel up to 75% Lid. are now in a positiont 
compared with normal Precast orders for early delivery 

Concrete Piles lowing standard FILE.s 

Saving in dead weight. Freedom Max 

from damage in transport and Sect 
handling 

Greater resistance to bending 
(reater resisiance { penetration 
by liquids 

More piles can be driven each day, Hollow Piles and Special Piles are 
and costs are reduced cast to meet clients’ requirements 


Length 

a” x s SO st 

10” x 70 #7 

12° x 12° 80 ft 80 fons 


The photograph shows CDC 12° x 12° x 50’ O Prestressed Piles being 
driven on the Clyde. Contractors: Messrs. Holland & Hannen and 
Cubitts, Ltd These piles follow a design by A. B. Betongindustri of 
Stockholm, which has been used successfully in Sweden for the past 
eleven years 

All enquiries for PRES TRESSED PILES and other Prestressed Concrete 
Units should be addressed to 


CONCRETE DEVELOPMENT CO. LTD. 


THORNEY LANE, IVER, BUCKS Telephone: IVER 809 


Photograph by courtesy of The Fairfield London Office: One Queen Anne's Gate, Westminster Telephone: Whitehall 3111 
Shipbuilding & Engineering Co., Lid 


‘“‘PRESTRESSED CONCRETE” 
By PROFESSOR G. MAGNEL 
224 pages, 1/64 illustrations. Price 1Ss.; by post, I5s. 9d. (3.50 U.S. or Canadian dollars 


CONTENTS 
The Principle of Prestressed Concrete. Buckling during Prestressing .—Theoretica! 
} 


Simply explained | comparative designs of and experimental verification of the fact that there 
reinforced concrete and prestressed concrete slab is no risk of buckling of a slender prestressed 
bridges jeams made with precast elements are member if the « les are in continuous " 
described Reasons for bending the cables are with the member or if points of contact 


given sufficiently numerou 
Methods of Prestressing.—The different Effect on Prestress of Time and Super- 
methods in use and recommended are described imposed Load .— ! h« probable losses of prestress 


and illustrated due to the shrinking of the concrete, combined 





itact 
ar 


e 


i wit! reep of the concrete and steel ind recorm- 
Statically-determinate Beams. Formula mended coefficients t sliow for these losses 
for the design of all types of prestressed beams Effect of the superimposed load on beams in 
A semi-graphical method for practical design which the wires are free, grouted in, or bonded to 
Beams of constant and variable moment of inertia the concrete Stretching wires in pair Slipping 
Beams subjected to bending moments of opposite f the 


| 


wire Deformation of the fixing devices 
signs or in Oo planes Shearing stresses and 
stresses at s of a beam Fully-worked 
examples otation based on British symbols 


Permissible Stresses .— Recommendations for 
the stresses that can be safely induced in the steel 
and concrete during the operatior ip 
Continuous Beams.— Design of prestressed and loading 


continecus beams of two and tires spans Applications of Prestressed Concrete 


Tests. Descrit tions and results of tests of pre Railway and road bridges, footbridges, gantries, 
stressed bears up to 66 ft. span, including tee floors, roofs, hangars, silos, foundations, railway 
beams. Deflections, stresses and factors of safety sleepers, pipes, and other works incorporating pre 
fully discussed stressed concrete are described and illustrated 

Creep of Steel and Concrete.— Practical Prestressed Precast Concrete.— Methods of 
recommendations based on tests for allowing for making different classes of prestressed pre 
the loss of prestress due to creep concrete produc ts 


CONCRETE PUBLICATIONS, LTD., 14 DARTMOUTH STREET, LONDON 5S.W.! 
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non -Serrous metal. ¢ 
lear wis a minunwrm 


{ adhering graphite 


Photograph by 
permission of 
Railway Execuuve 


4/ 
4/3 
GEORGE COHEN Sons & Co. Ltd 


BROADWAY CHAMBERS LONDON 
CONCRETE SLEEPERS / : — — —— 


British Patents Nos. 569573-16779 /43 
and Patented in other countries 

















% pre-stressed = 4 4 


positive anchorage FABRIC 

















FOR ROAD 
REINFORCEMENT 























STENT PRECAST CONCRETE 


LTD. BOOKS ON CONCRETE 


Sales : 1, Victoria Bt. London, S.W.! “CONCRETE SERIES” 
Telephone : Whitehall 2573 


books on oncrete are availabie on 


practically every aspect of the design 


Works: Dagenham Dock, Essex and construction of reinforced con 
Telephone : Rainham (Essex) 780 crete and precast concrete, the 


manufacture and chemistry of 
Agents for Wales and South-West England - T. L. LOWE, Esa cement, and kindred subjects. Fors 
BSc Eng. AM1LC.E.. M inst ME DAVIES, MIDDLETON complete catalogue 
& DAVIES, LTD., 9. Museum Place, CARDIFF Telephone 
Cardiff 2370 | 

Midland Agent FABIAN |. M. JACKSON, Min BE 


LPS. Th hetcemer A4. LOUGMBOROUGM Tele CONCRETE PUBLICATIONS, Ltd. 


phone : Loughborough 378! & 3543. 56, St. Mary's Rd 14 Dartmouth St., London, S.W.! 
MANCHESTER, 10. Telephone FA! 2623 


giving prices n 
steriing and dollars, send a postcard to 





England 
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for efficiency, 





safety and 








conomy in use 














THEY LIFT MORE 
AND 
THEY COST LESS 











COMPARE PRICES & HIRE CHARGES 


Write now to :-—-ACROW (ENGINEERS) LTD. 
33 Catherine Place, London, $.W.! ‘Phone: Victoria 0693 22-24 City Road, Bristol 2 "Phone : Bristol 24595 
130 Coventry Drive, Glasgow, E.! Phone: Bridgeton 104! ‘ Lupton Street, Hunslet, Leeds ‘Phone: Leeds 76514 





GR, His ve nek ein Dame ee 
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revelry 


acid 


So confident are we in the acid-resisting properties of ‘ Nutra-Lines' that we 
welcome and enjoy any problem concerning acids and corrosive liquids. ‘ Nutra- 
Lines tanks have successfully superseded metal tanks for storage, processing, 
fermenting, pickling, and for many other purposes. 


We specialise in the erection of 
complete tank installations, or 
the protection of existing plant, 
with ° Nutra-Lines 


Further details and advice readily 
Riven 


Two batch pickling tanks for steel bars. Concrete shell 
Nutralock membrane, 9 brickwork in Nutrabond. for hor 
sulphuric acid By courtesy of Messrs. Stee! Nut & joseph 
Hampton Ltd... Darlastor 


Telephone - DROITWICH 2249.0 


“PROIT WICH WORCESTER fe 


Cae 
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“SUBMARINE BRAND 
THE TANNO-CATALYSED PORTLAND CEMENT 


SAVES TIME 


SAVES TROUBLE 


NATURALLY WATERPROOF, CONTAINS NO WATER REPELLENT MATERIAL 


Uses :-— 
For CONCRETE 
Provides a CONCRETE of great strength 
at early dates and impervious to water, 


oll, etc., without any form of surface 
coating. 


For PAVING 
Produces a hard wearing PAVING, dust- 


less and proof against penetration by water, 


etc. 


For RENDERING 

Supplies an impenetrable RENDERING of 
such adhesive power that a |* thickness will 
resist an outside pressure of at least a 20’ 
head of water. 


For SLURRY (as paint) 

Makes a perfectly watertight covering to 
brick or breeze concrete walls at very small 
cost, and also provides the best watertight 
undercoat to coloured finishes. 


Technical Information is available to users. 
Used in 1914-1918 and still used by : 
_ Air Ministry, War Office, Admiralty, Ministry of Works, Ministry of Supply, etc. 


29 T , 
SUPER CEMENT LTD., toncon ncn nu 


Euston |808 














PIN YOUR FAITH 


TO THE TESTED 
BRAND. 


THIS LABEL ON 
EVERY BARREL 
CARRIES WITH IT 
FORTY YEARS’ 
EXPERIENCE OF 
MANUFACTURE. 


NONE OTHER is 
“JUST AS GOOD” 


THE LEEDS OIL & GREASE Co. 
"Phone: 22480. LEEDS 


'Grame: “Grease.” 
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ALPHA CEMENT LTD 


PORTLAND HOUSE, TOTHILL STREET 


LONDON, S.W.I. 


Telephone - Abbey 3456. 




















CONCRETE AND CONSTRUCTIONAL ENGINEERING 


RELNELORGCHVGEN SE FOR ALL FERRO-CONCRETE WORK 


Mild steel reinforcement supplied, bent and fixed to the most intricate 


specifications. Large sub-contracts recently carried out included the 


reinforcement for blocks of flats at Walthamstow, Lewisham, Acton 


and Wandsworth. 


T.C.Jomes & 


4 ’ EME 


Co. Ltd 


NGINEERS 








CONCRETE AND CONSTRUCTIONAL ENGINEERING 





BUILDING AND CIVIL ENGINEERING 
REINFORCED AND PRESTRESSED CONCRETE 





DOUGLAS 


PILING - HEAVY FOUNDATIONS - ROADS -« BRIDGES - AIRFIELDS 
FACTORIES - SEWERS - RAILWAYS + BUNKERS - COFFERDAMS 











ROBERT M. DOUGLAS (CONTRACTORS) LTD. 


395 GEORGE ROAD, BIRMINGHAM, 23 Telephone : Birchfields 4541 


“CAPCO H. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146 /1947, B.S. 
1370/1947 with automatic 
time control device. The 
vibrator illustrated in the 
B.S. was built in our works. 








The “CAPCO’’ range of con- 
crete testing apparatus also 
includes Cube Moulds ; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 
‘Apparatus. 
Full details on request. 


CAPCO (SALES), LTD. oc  recen) 


BEACONSFIELD ROAD, LONDON, N.W.10. Telephone: WILLESDEN 0067-8. Cables: CAPLINKO, LONDON 
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.. the two-component 
Suspended Formwork system... 


DER ETT oe 


The Spanfort a sturdily constructed 


Illustrating the simplicity of laying the Flatforms 
which by thei design are held rigidly in position. 
Striking is equally sunple 


A feature of the Kwikform syster : 
KWIKFORM LTD. ge % ts sentet site Spantorm 


WATERLOO ROAD, BIRMINGHAM 25. Landon Office: 66 Victoria Street, 
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prestressed and 
precast concrete 
for building and 
civil engineering = s=== 


We specialise in the production of prestressed and precast 
concrete structural members to standard or special designs, 
including railway sleepers, and shall be pleased to submit 
quotations for contracts in most parts of the country 


H. B. CONCRETE CO Lr 


Head Office: East Street, Epsom, Surrey Branch Works: Vicarage Road, Egham, Surrey 
Telephone : Epsom 4041 (4042 Telephone : Egham 680 











NOT WHERE CORROSION IS CONCERNED, ANYWAY ! 


» respect of persons and however fortunate vou 


other respects, unless you take preventive measures it will 


' , 
mssuredly attack your concr flooring, et« It seeps in quite unobtru 


quickly causes extensive and expensive 


checked 


ile your Works are still unaffected Consult 
experts in anti-corrosion ar d provide a first-class 
nable rates Remember prevention ts better than 


so get in touch with Windsor’s today 


H. WINDSOR & CO., LTD. 


119, VICTORIA ST., LONDON, S.W.1. Tel.: ViCtoria 9331-2 
748. FULHAM RD., LONDON, S.W.6. Tel.: REN 6006-7-8 
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VIBRATING EQUIPMENT 
for QUALITY CONCRETE 


PETROL & ELECTRIC 
VIBRATING 


TAMPERS 
SALE OR HIRE 


Details of other vibrating plant sent 





on application 


Manufacturers of vibrating tables, interna 
vibrators, external vibrators, petro! and 
electric vibrating tampers, vibrating screens 


ar vibrators electr motors petro 


is 
engines, builders hoists and winches, and 
} 


ydraulic bar croppers 


E. P. ALLAM & CO. LTD. 


INQUIRIES TO: LONDON: 45 Great Peter Street, $.W.1. Telephone: Abbey 6353 (5 lines) 


SCOTLARD : 39 Cavendish St, Glasgow, C.5. Tel. Sowh 0196. Por Service and Spares... Works : Eastwood, Southend-on-Sea. Tr Kastwoud ‘ 





Water, gas and electricity installa- 
tion or renewal schemes need good 
transport co-operation and British 
Railways can supply it. They convey 
and deliver on line of route, cables 
conduit covers and pipes, besides 
bricks, cement and kindred com- 
modities. Bulk deliveries of road 
dressing materials are made to site 
including barrels, which are collected 
after use. Storage for contractors 
tools and materials is available at 
central railheads. A word to your local 


Goods Agent will set the wheels turning 


ii heteemeatennamendiiell 
BRITISH RAILWAYS 
Dineen 
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‘EXPAMET’ EXPANDED STEEL 


The Expanded Metal Company, Ltd., 
Burwood House, Caxton Street, $.W.1. WHitehall 1736 
STRANTON WORKS WEST HARTLEPOOL, HARTLEPOOLS 2/94 


HAM AMBR 


MAN ESTED a 
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SINEX VIBRATORS for CONCRETE 
ROADS and STRUCTURES 


Sinex Electric Vibrators of the pin fixing type are used for compacting concrete roads and 
structures all over the world. They are extremely simple to attach to any road tamper 
by means of an eccentric pin and bracket, and can be utilised for shutter vibration by this 
same method of attachment. 





Sinex Vibrators can be supplied for any A.C. 
voltage required, and where an electric supply 
is not available, we can provide Petrol Electric 
Generators suitably wound. 


Our illustrations show two typical examples of 
the uses of these Multi-Purpose Machines. 


SINEX ELECTRIC 
IMMERSION VIBRATOR 


This illustration shows a Sinex 80-watt electric 
vibrator mounted on a rigid steel lever for use in 
immersion vibration. This method was used very 
largely on the Mulberry Harbour and has since been 
adopted at various contracts in this country and 
abroad, and is universally accepted where shutter 
vibration is not required 








OLYMPIA, June 6-17. Sans nen Te” National HALL 








SINEX 
SURFACE TAMPER 


Ilustration shows Sinex 
pin fixing Vibrator mounted 
on Surface Tamper. Vibra- 
tors can be supplied 
separately for fixing on to 
tampers constructed by the 
contractor or tampers can 
be supplied complete to 
customer's specification 
Generators can also be 
supplied when electric 
supply is not available 


i ode 


Our Technical Representa- 
tives will be pleased to call 
to discuss any concrete 
placing problems. 


CONCRETE VIBRATION LIMITED 


2 CAXTON STREET, WESTMINSTER, &.W.1 Tel.: VIC 3265 & 7131 




















* FOR SALE OR HIRE 
WITH ACROW STEEL FORMWORK THERE ARE NO LOOSE PARTS WHATSOEVER 
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foreman 


. . . he will tell you that 


is erected in 4th of the time taken 
by carpenters using timber 








—_ . 
{ FOR WALLS ) 





CROW FORMWORK ON YOUR NEXT JOB 


All enquiries to: ACROW (ENGINEERS) LTD., 33 Catherine Place, London, S.W.!. Victoria 0693 


22-24 City Rd... Bristol 2 (Bristol 24595 30 Coventry Drive, Glasgow, E.! (Bridgeton 1041) - Lupton Se., Hunslet, Leeds (Leeds 7651 4) 
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structed by 


A. G. MANSELL « CO. LTD 


CIVIL ENGINEERING AND BUILDING CONTRACTORS 


BRIDGES - RIVER AND SEA DEFENCE WORKS - WATER TOWERS - BUNKERS 
SILOS - INDUSTRIAL BUILDINGS - ROADS - FOUNDATIONS - AND PILING. 


78 BUCKINGHAM GATE, LONDON, S.W.!. TELEPHONE: WHITEHALL 8735-6-7. 





ENGINEERS SPECIFY 
THEM because rein- 
forcement is securely 
fixed without fear of 
displacement by rough 
usage, tarnping, or vibra- 
tion. No snipped ends 
are left to cause rust 
marks. 


CONTRACTORS PRE- 


ees " ; . FER THEM because they 

to - » 4 are cheaper and fixed 
’ ‘ id : * more easily and quickly 

e than any other type. 


> ee 
Ties pet minutefa = Test them on your next 
a Se ’ 
: . — 


contract at our expense. 


. . « SAVE TIME, LABOUR & MATERIALS 


IS. &G. MERCHANTS iro. "*"issuuny eee 


(Formerly EDWARD LE BAS & CO.,LTD.) ‘crane: gonden wa sans. 
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There’s a PETTER engine 
for every purpose... 


% COME AND SEE FOR YOURSELF ! 


year experience bel 


te MECHANICAL HANDLING EXHIBITION 
June 6th — 17th 


ABOE Stand No. F9 National Hall 








ontyY £64-0-0 OLYMPIA 


PETTERS <> LIMITED 
One of the ASSOCIATED BRITISH OIL ENGINES Group 


: 394 





. 
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IVSEPARABLE 


Rome was not built in a day 


but in due course these intrepid 


twins laid the foundations of the 


Eternal City or 


so the legend 


runs 


Nowadays the of foundations is no legend. It is a 
coldly calculated science, and the choice of the piles upon which a 
building is to be carried marks the first of an Engineer's problems 


Not so much of a problem, however, when it ts remembered that 


the Franki system of cast-in-situ piling has achieved distinction in every 


country and continent as the surest, safest and most economical of all 
methods * Frank: Piles carry more tons per pile © 1s an axiom known 


by Architects and Consulting 


FRANKIPILI 


Engineers alike Thus the word 


has naturally emerged—a word which stands for the 


largest piling contract ever undertaken in the world 


FRANKI « PILES 


THE FRANK! COMPRESSED PILE 
COMPANY LIMITED 
39 VICTORIA STREET, LONDON, S.W.| 


Telephone: ABBey 6006-9 
Telegrams; FRANKIPILE, SOWEST, LONDON 


SOUTH AFRICA: THE FRANK! PILE CO. of S.A. (Pry.) LTD. CAPE TOWN and DURBAN 
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REINFORCED CONCRETE 


HARBOUR WORKS IN PROGRESS 


54 VICTORIA STREET, LONDON, S.W.) 


TELEPHONE VICTORIA 6152 








CONCRETI 


Make 
Cement or 
Concrete 
what it 
should be 


* CASE HARDENED 
% WATERPROOF 
& OUST PROOF 

* COLOURFUL 


inventors and Sole Manufacturers 


AND CONSTRUCTIONAL 


ENGINEERING 


conside 
ect to the wer 
' 


SEALOCRETE PRODUCTS LTD., ATLANTIC WORKS, MACBETH ST., LONDON. W.6 


Te Riverside 2686, 2687 4 7275 


Telegrams and Cables 


** EXPLOITURE, LONDON 








A we 


Station Road - 


"Phone 


2 Victoria Street, WESTMINSTER, S.W.1 


EK. 


"Phone 


CIVIL ENGINEERING 


1. CIVIL ENGINEERING. 


Earth Moving and Levelling. 

Pile Driving and Heavy Founda- 
tions 

Road and Bridge Building. 

Sewers and Water Mains. 

Tunnels and Outfalls. 

Reservoirs and Water Towers. 

Cooling Towers, Chimneys and 
Silos 

Wharves and Jetties 

Railway Sidings, etc. 


Special Machinery Carriers and Low- 
Loading Lorries for carrying heavy 
plant and machinery up to 30 tons 
weight. 


FARR. 


WESTBURY - 


WESTBURY (Wilts) 356 (5 lines) 


ABBEY 2008 (2 lines) 
AND 


DEPARTMENTS: 


4. HEAVY 


LTD. 


Wilts. 


BUILDING CONTRACTORS 


2. BUILDING. 
Factories, Offices, 
Garages, etc. 

. PLANT HIRE. 
Excavators, Trenchers. 
Bulldozers, Scrapers. 
Dumpers, Rollers. 
Compressors, Mixers. 
Concrete Pumps. 

Pile Frames. 
Winches and Hammers. 
Mobile Cranes, etc. 


HAULAGE. 


Dismantling and erection of heavy 
machinery undertaken. 


Schools, 
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REINFORCED CONCRETE ROADS 
Cheapest in the long run... 


McCalis “‘Matobar"’ welded steel reinforce 
ment used at St. Helen's Road, Swansea 


Borough Engineer & Surveyor: |. 6. Bennett 
Esq., M.1.C.E 


Contractors: County Borough of Swansea 
Borough Engineer and Surveyor's Dept 


McCALL AND COMPANY (SHEFFIELD) LIMITED 


TEMPLEBOROUGH, SHEFFIELD - and at LONDON 


@ sre 2% 
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General View of Plant at Rickmansworth. 


ONE OF OUR MODERN 
CONCRETE AGGREGATES PLANTS 


High-grade concrete aggregates 
graded to any specification, and 
the most punctual delivery service 
in England, can now be given to 
all Contractors, Builders, and 
Municipal Authorities carrying 
out concrete work and road con- 
struction in London and Suburbs 


and the Home Counties. 


Washed all-in Ballast 2 in. down. 


Zin. Washed & Crushed or Un- 
crushed Shingle 


fin. Washed & Crushed or Un- 


crushed Shingle. 
Washed Pit Sand 
Soft Sand. 

in. Crushed Grit 


STONE COURT BALLAST CO. LTD. 


4 
PORTLAND HOUSE, TOTHILL ST., WESTMINSTER, S.W.! ( 


Telephone 


» 
- 
\>, 


Abbey 3456 
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OFFICE BUILDING, PITSTONE TUNNEL CEMENT (PITSTONE) LTD, 


CONSTRUCTED TO THE DESIGN OF 
SIR E. OWEN WILLIAMS, K.B.E 


PETER LIND & CO. LTD 


STRATTON HOUSE, STRATTON STREET, PICCADILLY, W.1 


TELEPHONE 
GROSVENOR 460! (10 LINES) 
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ANDERSON’S CONCRETING PAPER 


gives 100"., protection to concrete road foundations. It prevents the 

water from leaving the concrete before it is properly hardened, and FLEX PAND 

insulates the foundation and reinforcement against moisture and EXPANSION 
impurities in the subsoil. Send for samples and particulars JOINTING 


D. ANDERSON & SON, LTD., STRETFORD, MANCHESTER 


scAFFOLDING 
gitain) LTD: 








(GREAT 8 


wmitchs 


m ‘surrey 
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The long list of contracts of all kinds and sizes 





carried out by us in reinforced concrete reflects 
the very wide experience we have had in this 
class of work. We undertake contracts in any 
part of the country, and invite Engineers and 
/ if Architects to include our name on their lists a 


for future enquiries 











Wy 


HORNTON ¢ SONS LID 


38 WELLINGTON ROAD 
@ Liverpool 8 
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PUMPCRET 


An Electrically Driven PC4 Concrete Pump. 

CONCRETE Capacities from 8 to 24 cu. yds. per hour. 

PUMP Ranges actually obtained 135 ft. vertical or 
2,000 ft. horizontal. 


BY PUMP AND PIPELINE 


The latest and most efficient method of placing concrete. 


Pump and Mixing plant can be located where it is most con- 
venient for storing and handling aggregates and cement. 


The concrete is delivered by pipeline just wherever it is 
required with the minimum of interference with the building 
operations. 


The speed of the pump governs the whole of the concreting 
gang. 


Pumpable concrete must of necessity be good concrete. 


4 STAFFORD TERRACE, LONDON, W.8 


Telephone: Western 3546. Telegrams: Pumpcrec, Kens, London. 
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Reinforced Concrete rbine Mouse Foundetions under construction by Tayler Woodrow 


POWERSTATIONS - OIL PIPE LINES - FACTORIES SEA DEFENCE WORKS ° RAILWAY siDINGs 
UNDERGROUND STORAGE TANKS - OPENCASTOOAL DEEP SEWERS (Tunnel and Open Cut) - AERODROMES 


TAY LOR“ WOODROW 


HEAD OFFICE AND WORKS: RUISLIP ROAD, SOUTHALL, MIDDLESEX PHONE: WAXLOW 2366, GRAMS rAYw OD, SOUTHALL. 
CODE: BENTLEY'S SECOND. LONDON Orrice: 10 PARK STREET, W.! PHONE : GROSVENOR 585/71 
— 








PATENTED 


CEMENT WATERPROOFER 


Waterproofs AND 
Improves 


Concrete - Cement Renderings 
Precast Stone 


EVODE MELLITOL "’ is specially designed 

to meet your Waterproofing problems—Mini- 

mises Crazing and Cracking in Bulk Concrete 

Only 1 tb. Mellito!l required to 100 Ib. of Cement 

—No special mixing EVODE “MELLITOL 

is an established Waterproofer by PATENT 

RIGHTS Severe tests over a period of years 

in many countries have established its effici- Purp House at Messrs. FISONS, Led.. East Coast 

ency Use ‘*‘MELLITOL "’ and cut the cost of EVODE MELLITOL incorporated in the general mix 
Waterproofing by half Contractors : Messrs. A. Monk & Co., Ltd., Warrington 


EVODE LIMITED 


GLOVER STREET, STAFFORD 
Tel.: Stafford 1590 - 1591 - 1592 Grams: EVODE, STAFFORD 
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CONCREAM 


work w 


This non-staining and separating 
o ‘ espe ‘ steel shutte 


and « ja where vibrat 


wides a4 ¢£ 5 file w 


moved u ery at 

This grade of a 4 has t 
produced tor se with & Spray gu 
be used with great « omy 


ering and « 
snder pressure 

PR CTS OF THE 

“<p S$ ” : oo8 
owe ORIGINAL MAKERS OF 
Experience has show CONCRETE MOULD OILS 
Pe Her Oe ae f every kind, from mass 
9» ‘ rk to high ass architectural stone work, 
66 8.A. nd have an unrivalled experience which enables us to 
This Mould zg é 1 oil problems. We 


prod 


ve a grade for every purpose, and will be pleased to 
engaged 


$ tars $s on request 


RICH? HUMBLE & SON, LTD., COLUMBA Oii WORKS, LEEDS, 3 


Telephone 27 
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GUNITE AND 
CEMENTATION 


Systematic repairs to structures 
based on systematic diagnosis of 
defects. 


> WHITLEY MORAN « CO. LTD. 


‘ Oy Specialists in the Repair of Engineering Structures 


GUNITE 5 OLD HALL STREET, LIVERPOOL. _— Telephone: Central 7975 
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For nearly 60 years 


this trade mark has stood for speed and 


strength in reinforced concrete work. 


DRAGON 


(Brand) 
PORTLAND CEMENT 


Supplied by 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD. 
PENARTH, SOUTH WALES 


Telephone ; Penarth j00 Telegrams : ‘* Cement, Penarth "’ 
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Where service counts 


The following are a few of the contracts with which 


* Twisteel ’ Reinforcement Ltd. have recently been associated. 


CRAWLEY DEVELOPMENT CORPORATION 
Factories and Roads 


C.A.V. LTD., ACTON, MIDDX. 
New Factory 


TECHNICAL COLLEGES 
at Kelsterton, Kingston-on-Thames, Nuneaton, Portsmouth, Port Talbot, etc. 


SOUTH EASTERN GAS BOARD, GREENWICH 
Turbo Alternator House 


JOHN LYSAGHT’S SCUNTHORPE WORKS, LTD. 
New Rolling Mills including Railway Bridge in prestressed concrete 


VAUXHALL MOTORS, LTD., LUTON, BEDS. 


Extensions 


HARLOW NEW TOWN DEVELOPMENT CORPORATION 
Roads 


1951 FESTIVAL OF BRITAIN SITE, SOUTH BANK 


TWISTEEL 


REINFORCEMENT LTD. 








LONDON 43 Upren Grosvenor Sraser, Lonpon, W.1. Telephone: GROsvenor 1216 


Smetruwick 40, STAPrs 
Mancuester, | Telephone 


224 Incnam Sraver, Giasoow, C.1. Tel: City 7661 


Telephone Smethwick 1991 


BIRMINGHAM AimMa Sreeer, 
Ardwick 1691 


MANCHESTER 7 Oxrornp Roan, 
GLASGOW : Messas. Jounsrons & Paton Lrv., 
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more need for 


RAWLPLUG 





an FIXING DEVICES 
ee ie : 


THE RAWLPLUG CO. LTD. CROMWELL ROAD LONDON, S.W.7 
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SPECIALISTS 




















erings 
ngs and Rendering 


We invite inquirie y kind In any part 


for new oF old structures 


of the country: CREWE 
HASLINGTON 


2615. 
Telephone: Crewe 


of ever 








lina 


‘Release Efficiency’ ... 
BAW SONS 
MOULD 


Results prove that our Mould Oils possess release qualities 


second to none. For steel or wooden forms, these improved 
lubricants ensure the best results at the lowest cost, and are 
supplied regularly to leading precast concrete works and con- 
tractors throughout the country. 

We will be pleased to send you samples and prices. 


JOSEPH BATSON & CO. LTD. sourn starrorpsHine Ol & GREASE WORKS - TIPTON 
Telephone: TiPton 1045. Established 1840. 
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CEMENTATION 


WILL SEAL WATER LEAKAGES THROUGH CON- 
CRETE, ROCK OR SUB-SOILS, AND WILL STABILIZE 
SUB-STRATA TO ARREST SETTLEMENT OF STRUC- 
TURES ON FAULTY FOUNDATIONS. ALSO BY 
THIS PROCESS DETERIORATION OF CONCRETE 
OR OF MASONRY WORKS CAN BE REMEDIED. 


BORED PILES 


CAST in situ PILES CAN BE PUT DOWN TO GREAT 
DEPTH WITH A MINIMUM OF HEADROOM AND 
VERY LITTLE VIBRATION, WITH DESIGNED 
BEARING CAPACITY. 

OUR WIDE EXPERIENCE IS AT YOUR DISPOSAL. 


GUNITE 


RECONDITIONING DAMAGED AND DEFECTIVE 
CONCRETE STRUCTURES. 

ENCASING STRUCTURAL STEELWORK. 

LINING TUNNELS, CULVERTS, RESERVOIRS. 
COVERING THE WEARING SURFACES OF CHUTES 
AND BUNKERS. 








ATION 


rampnene ben sacrr-oo BENTLEY WORKS, DONCASTER 


LONDON OFFICE: 39, VICTORIA STREET, 8.W.! 
TELEPHONE: ABBEY 5726-7-8. 
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Builders and Contractors 

everywhere increasingly 

standardize on Wickham 
Hoists and Winches 











a better, stronger and more reliable job 


The Wickham Builders’ Hoists, all models 


7 


+. 1 
@ A selt-aligning quick fitting ower Mast wh 
* 


SUBSTANTIALLY tess time to erect 
The Wickham Mast, because of its design and stru 
tion, has a SUBSTANTIALLY longer fe 
The Wickham Winch is ficced with heavy duty self-aligning 
ball-rolier bearings which reduce SUBSTANTIALLY the 
annual cost of maintenance 
The entire Winch and power nit is totally enclosed 
steel housing which reduces SUBSTANTIALLY the annu 
depreciatior 
Because of the protection afforded by the housing th 
Unit must hawe a SUBSTANTIALLY longer life 
The Wickham Automatic Platform Control increases 
SUBSTANTIALLY the effective life of the Wire Bond 

And « THE WICKHAM [5 

a better job 


ENGINEERING CO. LTD. 


34 VICTORIA STREET LONDON SWI ABBey 5967-8 
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ANOTHER RECORD FOR THE STEEL 


CONSTRUCTIONAL 


ENGINEERING 


INDUSTRY 


AND FOR ISTEG 


Year by year the Steel Industry improves on its 
previous record output and year by year more 
is being used for Concrete Reinforcement 
th the Industry pro- 


he use of 
don't the best 


Isteg 
After all, 


what s 


re steel if we make 


use Of il 


Cold worked bars—such as Isteg—permit a work- 


ing stress in tension SO”, higher than plain steel 
bars. Wherever Isteg can be used to advantage, it 
Saves One ton in three as regards stee! and shows a 
worthwhile financial saving as well. For Concrete 
Reinforcement Isteg provides a 
factor ; controls cracking and 1s backed up by an 


; 


higher safety 


delivery service 


ISTEG 


efiicient 


for Concrete Keinforcemernt Se. ot 


ISTEG STEEL PRODUCTS LIMITED 
Tel.: GROsvenor !216 


(SALES) 43 UPPER 


STEG is manufactured by 


STEEL 


GROSVENOR ST., LONDON, W.1. 


est Keen & Nettilefold wmbrar ed - an 
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POWER BAR BENDERS 


FOR ALL SIZES OF 


REINFORCING BARS 


STANDARD PRODUCTION MODELS 


The ARD. 50 MODEL—as illustrated on 
right—has a capacity for cold bending 
Mild Steel Bars up to 2° dia. and incor- 
porates a second Bending Head to give 
high rate bending for small diameter bars. 
The RAS. 40 MODEL shown below is 
a single disc machine of exceptional per- 
formance. With a capacity for 14” dia. 
bars, it bends at highest practical rate— 








e.g. a full hook takes only 3 seconds 
‘bending time 


Ensure accuracy, economy 


& simplicity of operation 


INTERESTING FEATURES 


Either of the Models illustrated can 
be supplied motorised, or engine 
driven. 


Standard Accessories supplied in- 
clude all necessary Formers and 
Bending Pins, a special Backrest for 
simultaneous bending of a number 
of small diameter bars and Acces- 
sories for forming right angle loops 
in one operation. 


Special Safety Device incorporated 

to prevent damage to mechanism if 

overloaded. 

The desired Bending Angle may be 

set mathematically, and this is of 

-~ assistance in ‘* Repetition 
nding *’. 


|CEMENT & STEEL LT. 


SECOND AVENUE CHATHAM KENT 
Telephone: Chatham 45580 Telegrams and Cables: Cembelgi, Chatham 
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THE 


“JOHN BULL” 
CONCRETE BREAKER 


NEW “ B.A.L.”" TYPE. 


INCREASED :— 
PENETRATION, RELIABILITY, LIFE 


REDUCED :— 
VIBRATION, NOISE AND WEAR. 


THESE ARE THE SALIENT FEATURES 
OF THE NEW CONCRETE BREAKER 


* * * 


REAVELL & CO., 


RANELAGH WORKS, 
REAVELL, IPSWICH.” 


LTD. 
IPSWICH. 


TELEGRAMS: “ TELEPHONE : 2124 





WASHED 
BALLAST, SAND, SHINGLE & 
Crushed Aggregate for Reinforced Concrete. 


WILLIAM BOYER & SONS, LTD. 


DELIVERED DIRECT TO ANY Send and Ballast Soasteliet, 





CONTRACT BY MOTOR LORRY. 
Quotations on Application. 
Telephone: Paddington 2024 (3 lines). 


TRONGATE WHARF, 
PADDINGTON BASIN, W. 


MEMBERS OF B.S. @ A.T.A. 





«“ CONCRETE 
YEAR-BOOK” 


1950 Edition. 1056 Pages 
The Encyclopadia of Concrete 


| Price Ss. 9d. by post. |.30 dollars in N. America 


A FEW COPIES STILL REMAIN 





ii 

Concrete Publications Ltd. 
| 14 Dartford Street, London, $.W.1, England 
it 
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ddoes not displace 
7 arn har ged. 


yplication BK-126 illus 


THERES A BLAW KNOX CONCRETE, BUCKET FOR 


“CLAMSHELL GATE” 


BATCHING, MIXING AND BULK CEMENT PLANT - CONCRETE MIXERS - MOTOMIXERS - CONCRETE PUMPS 
CONCRETE SPREADERS AND FINISHERS CONCRETE BUCKETS ~- ‘STEEL SHUTTERING ~- ROADFORMS 
DEWATERING PLANT ~- EXCAVATORS ~° LAND CLEARING EQUIPMENT ~ EARTH MOVING EQUIPMENT 


BLAW KNOX LTD « 11 CLIFTON HOUSE - EUSTON RD - LONDON - EUSTON 5361 
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EDITORIAL NOTES 
The Output of the Building Industry. 


SELDOM have we read two such contrasting documents as the Report of the 
Building Industry Working Party (H.M.S.O. Price 2s. 6d.) and the Report of the 
Productivity Team representing the Building Industry (London : Anglo-American 
Council on Productivity. Price 2s. 6d.), published within a few days of each 
other last month. The Working Party deals with the building industry in Britain. 
The Productivity Team visited the United States of America, and its report is a 
glowing and stimulating account of an industry working at top speed and in 
which all concerned, from the architect to the labourer, have in view only the 
completion of the work in the shortest possible time. The following sentences 
from these two reports show the different outlook on production in the two 
countries. 

According to the Working Party, in Britain, compared with the year 1937, the 
number of man-hours required to do the same amount of work had risen by 30 
per cent. in 1948. After the war, emphasis was no longer laid on speed of con- 
struction rather than cost. It is claimed that the Essential Work Order which 
was in force between 1941 and 1947 left its mark on the industry in the form of 
relaxed discipline. The payment-by-results incentive scheme of 1941 is said to 
have affected the post-war output adversely ; operatives, so it is said, became 
disposed to regard the basic rates as indicators of a reasonable output in normal 
times, whereas in fact these rates were merely the result of a realistic appreciation 
of the exceptional circumstances then existing. Immediately after the war a vast 
programme of building work was launched without adequate planning, and the 
quantity of work started was only distantly related to the supply of materials 
and labour available. Scarcity of building materials has contributed perhaps 
more than any other single factor to the fall in productive efficiency. In a period 
of full employment a reserve of labour has been absent. Full employment has 
also influenced the geographical mobility of labour. Less competent workers 
have (under a policy of full employment) been able to remain continuously at 
work. The less efficient employers have had little difficulty in getting work. 
The security which the building operatives have enjoyed since the war has certainly 
tended to reduce the efforts of those among them who were formerly kept up to 
the mark by fear of unemployment. The building industry is once more affected 
by the cuts in capital investment required by the Government following the recent 
devaluation of sterling. The duplication of the technical examination of proposals 
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by officials employed by the various authorities is one of the reasons for the 
shortage of staff from which architects and surveyors suffer Among its con 
clusions and recommendations the Working Party states that the industry must 
adjust itself to a policy of full employment and the absence of the reserve of labour 
previously availabk that the present arrangements for the issue of licences and 
permits cause delays and uncertainties which make planning impossible ; and 
that incentives are essential if output is to be adequately increased. 

According to the report of the Productivity Team, in the U.S.A., now that 
adequate supplies of building materials and labour are assured, production per 
man-hour is 50 per cent. higher than in Britain on comparable types of building 

You have only to lean out of any mid-town window to notice the furious 
concentration and energy of construction workers while they are on the job. At 
five o'clock they will quit like an exploding light bulb, but up to that moment 
they haul and hammer and drill and bull-doze with fearful zest The wages of 
labourers are about 65 per cent. of the craftsmen’s wages in Britain they are 
about 85 per cent Suilding trade wages are amongst the highest in the U.S.A., 
and no doubt attract a high grade of labour The high rates of wages, coupled 
with the consumer goods and other amenities which the worker 1s able to buy 
with his money, serve as incentives to output. There ts also apparently a more 
serious risk of unemployment The trades unions co-operate in a continuous 
process of designing and trying-out new methods to produce a better product at 
lower cost. The building operative works hard in return for a high wage, which 


provides him with a high standard of living, and knows that his personal advance 


ment depend hi ! ts. No one questions that-the profit motive ts 
| 


an esse ial f indust L lif 1 welfare 1 Imost non-existent. The 
system of payment by results lot ar y th $s unions and ts unknown 
in contracting \ larg art « he dift n between American and British 


} 


productivity can be accounted nly by the individual attitude towards work. 
In America the worker believes that by hard work only can he obtain the maximum 
for himself: he has never acquire¢ i¢ habit of doing less than 
doing. The employer ts recognised as entitled to his profits ; the 
i firm makes the greater is the desire of its employees to continue 
with it 
lding trades uniot 
the architects, surveyor nd builders who comprised the 
ind the Productivity Team ie absence of a civil engineer o1 
ngineer in the Productivi noticeable in some parts of this 
hasises the suggestion made in the report that architects should 
knowledge of construction than is now common There 1s litth 
professions and the builders except on the ground that there ts 
Britain than in the U.S.A., but both agree that planning is 
in with the present controls and difficulties in getting materials 
er report faces the implications of what is called full employ- 
ment, or differentiates between full employment and full useful employment. 
For example, is there not 24 per cent. of real unemployment in the British building 
industry when it takes 130 men to do what 100 did in 1937 Is there not real 
unemployment in the architectural and surveying professions when so many 
architects and surveyors are employed by Government departments and local 
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thorities in the duplicate checking of drawings, often produced originally by 
men whose knowledge of the work and the regulations is greater than that of 
the checkers Also, 1t is clear that the Government looks upon construction 
as a “‘tap”’ that can be turned on and off for economic reasons—how in these 
circumstances can full employment be maintained except by all doing less when 
tap is turned off Or, when a planner decides that the volume of building 
work should be reduced, is it thought that, say, a plasterer should at once become 
a miner and a painter an agricultural worker, and that they should return to their 
proper trades when it is decided that there shall be more building May we not 
even at this date question whether the popular idea of “ full employment,”’ which 
keeps on the payroll the slackers and the inefficient as well as the good workers 
is better than the system by which, according to the report of the Productivity 
Team, only the best workers are kept in the industry It seems that the men 
in the U.S.A. building trades work on an average forty weeks in a vear at a wage 
of {25 a week or more and are able to save enough to add to the unemployment 
pay of 43 5s. to 46 5s. a week for single men to see them comfortably through a 
period of unemployment—and prefer to keep this system. That is, the money 
they earn in 40 weeks buys more commodities and amenities than does the British 
worker's earnings in, say, 50 weeks a year during which he produces less than 
the American High wages for those who deserve them, with savings and 
unemployment pay to tide them over slack periods, seems a much better policy, 
for the State as well as for the men themselves, than continuous employment at 
less wages for all who can manage to become members of a building trades union, 
with a consequent higher rate of unemployment when there is less work because 
the Government has “ turned off the tap’ or for any other reason. It must be 
remembered, too, that there would be fewer delays due to lack of materials if 
people in some of the building materials industries produced more. 
rhe term “ full employment "’ seems to be much misused. In their ordinary 
sense the words mean a state where everyone is fully and usefully employed. In 
their political sense they seem to mean a state where everyone is attached to an 
organisation which pays him a wage, whether or not the wage is fully earned or 


whether the work done 1s useful ; that is, people who are paid for unnecessarily 
} 


} 


checking work that has already been checked and people who are paid for idling 


on a building site are now said to be in full employment Both reports emphasis 


the need for more pay for more work, and if this can be achieved it is the best 


solution of the problem of low outpait But in our opinion it 1s important that 


the extra pay should be really worth striving for, not only in the sense that a 


good worker should have a high wage but that the difference between the wages 
of a good worker and a sli should be such that the slacker should have a real 
incentive to work harder and earn more—a difference of a few shillings a week 

ily between the earm of a hard-working craftsman and y labourer is 


i 


wre hkely to encourage the hard worker to become 
The word “ pre-planning " occurs many time 
leam. It probably means planning, for what 
not seem to be of much importance 
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Concrete Roads and Runways. 
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A Prestressed Concrete Continuous-girder 
Bridge in Belgium. 


[HE continuous-girder bridge of two spans (Fig. 1) recently constructed across the 
river Meuse at Sclayn, near Namur, Belgium, is a prestressed concrete structure in 
which the Magnel-Blaton system is used. The pier and abutments of a previous 
bridge on this site were used to support the new superstructure 


I.—DESIGN AND CONSTRUCTION 


The bridge is designed and constructed to comply with the requirements of the 
bridges and roads authority of the Belgian government, the standard load for road 
bridges being a moving load of 32 tons and a uniformly-distributed load of 82 lb 
per. square foot 

Che two main spans (/ 1g. 2) are each 206 ft. g in. long. The roadway is about 
23 ft. wide and there are two cantilevered footpaths each about 5 ft. wide. The 
overall width of the bridge is about 33 ft. 10 in., the cross section being cellular 
and comprising four longitudinal walls and a transverse wall at each of the third 
points of each span. Rectangular openings are provided in the transverse walls 
for inspection and for the passage of the cables rhe continuous beams are sup 
ported at the middle pier on a hinge of the Freyssinet type, and at the outer 


Sclayn Bridge. 








Sc ry GS | yeteed pesend beseat_hovend poveat joven Ss 
“aa = « 


_ 


Fig. 2.—Dimensions. 
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supports of each span reinforced concrete rockers are provided, The approach 


span at one end of the bridg« 16 simply-supported precast prestressed 
| | 


concrete beams 


[he main beams are prestressed 36 cables each h contains 48 wires 


of 7 mm. (0°276 in.) diameter he cables are distnbuted uniformly across the 
width of the bridge an xtend th ill length of the 
between the anchorages being The cable 
and change direction slightly ; idle The 
plates bearing on plates which distribute the f 

of the suspended beams in the approach span there 

24 wires of 7 mm. diameter After these beams 


prestressed transversely by 


Centering and Concrete. 


[he old pier and abutments were first reconditioned sul 
structure, the timber shuttering for which was supported on temporary 
of steel scaffold tubes (/1 rected on a platform carried on timber piles 
a temporary navigable span 
at each end on 1 group of piles I 
excessively and caused a ct 
temporary piers formed by the groups of piles. The 
invisible when the prestressing Operations were complet 

Ihe first stage in the construction was to form the 
middle pier and abutments Ihe soffit, or intrados 
commencing at the abutments and proceeding towards 
Phe longitudinal walls and the end-blocks of beams were 
{ [he transverse walls were then concreted and 


concreted next and the 


cables were laid in position ht 


, aw 
ae wrt’ 2 . 


. . fr egy: 
 « ° ga. 


3. Centering. 











PRESTRESSED CONTINUOUS-GIRDER BRIDGE. 


Fig. 4..-The Prestressing Cables. 


this operation was followed by concreting the road slab and footpaths in a similar 
manner to the soffit slab. The concrete was mixed on the east bank of the river 
and transported in two-wheel skips pulled by hand along an elevated gangway 
erected along the centre line of the bridge 

Che permissible compressive stress in the concrete is 2160 Ib. per square inch 
and the permissible tensile stress is 110 Ib. per square inch. There are 1215 cu. yd 
of concrete, 42 tons of mild steel reinforcement, and 26 tons of high-tensile wire of 


mm. diameter 


Prestressing. 


Ihe cables were stretched (Fig. 5) as soon as tests showed that the concrete 
had attained sufficient strength About 100 wires were stretched in a day, two 
wires being stretched at a tum Owing to the exceptional length of the wire 
two jacks, one at each end of the bridge, were used for each pair of wires The 
arrangement of the wires in the cables made the selection of the same wire by the 
jacking teamsat each end of the bridge an easy matter. Most of the wires were 


stretched by jacks actuated by manually-operated hydraulic pumps, but mechani 
ally-operated pumps, fitted with relief valves to control the greatest pressure when 
the required extension was obtained, were used at one stage of the operations 
As the cables lie in the ceils between the longitudinal walls, it was not possible 
to protect them by grouting. Shuttering was therefore erected around the 
stretched cables which were then encased in fine concret« plac ed and consolidated 


by hand 
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Fig. 5.-Stretching the Cables. 


Che consulting engineer for the bridge is M. Alexandre Birguer. The pre- 
liminary investigation and the supervision of the final design were made by 
Professor Gustave Magnel [he contractors are Entreprises Blaton-Aubert 
Many designs and tenders were submitted for the construction of the bridge, but 
he tender accepted for the construction in prestressed concrete was about 8 pet 


nt. less than tenders for construction in steel and 2 r cent. less than f 


I 


re infor ‘ a concrete 


Il.—DESIGN CALCULATIONS 


Che calculations in the following were prepared by Professor Magnel and are 
based on the preliminary design of the bridge. The results do not quite comply 
with those relating to the structure as built, but are close enough for the purpose 
of showing the principles on which the structure is designed \ summary of the 
principal data follows 

[he bridge is a continuous structure of two spans, the theoretical length of 
each being 205 72 It. (02-70 m Fig. 6 shows the elevation and cross section of 
the structure, and gives the dimensions upon which the calculations are based. 
Ihe prestress was induced by 36 cables each comprising 45 wires of 0-276 in. (7 mm.) 
diameter stressed at 121,000 lb. per square inch, giving an initial prestressing force 
of 12,456,000 lb. (5650 metric tons) reducing to 0-85 12,450,000 10,588,000 lb. 
(4500 metric tons) In course of time 

Che position of the cable, which is in a straight line in each span, is shown in 
Fig. 6, and the resulting eccentricities are easily computed when the positions of the 
centroids at the various cross sections are known. Table I gives the useful proper- 
ties of cross sections at ten positions spaced equally along each span. The span 
should be divided into, say, twenty parts in order to gain greater accuracy ; but 
this is not done in this example because the reader would learn nothing more 
irom it 
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PROPERTIE Fr THE Beams (Fig. 6 
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Fig. 6.—-Dimensions. 
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(74 fverct res are tor Lhe on 
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STRUCTIONAL PRESTRESSED CONTINUOUS-GIRDER BRIDGE. 


f distance (from the left-hand support) of a point to the length of the span 
distances from the centroid to the top and bottom fibres respectively y, is 
measured at the crown of the road, and Vymer) at the handrail kerbs 

to conditions for maximum negative and maximum positive bending 
nts due to live load for point (5 


The loads are based on the data in the following Ihe dead load is based on 
the weight of concrete being 156 Ib. per cubic foot (including the steel therein) 
Ihe surfacing of the road weighs 360-1 lb. per square foot. There is no surfacing 
on the footpaths Che two handrails weigh together 67-2 Ib. per linear foot The 
weight of the fine concrete deposited around the cables is estimated to be 806 Ib 
per linear foot of bndge [The moving loads consist of a uniformly-distributed 
load of 82 lb. per square foot everywhere including footpaths, and a test-vehicle 
of about 32 tons comprising axle weights of one of 12 tons, two of 6 tons, and two 
of 4 tons; the spacing of the axles ts 13-1 ft two test-vehicles are assumed to 


travel side by side 


Bending Moments due to Loads. 


he first step is to concentrate the dead load at points 0, I, 2 10 of e 
span, giving the following concentrated loads 


18,700 233,300 312 
total weight of each span 1s 2,419,000 lb. (1097 metric tons), excluding 
ners. Adding the weight of the stiffeners at two sections (3), 10,300 Ib 
ch, at two sections (6), 12,100 lb. (5-5 tons) each. and at two sections 
21-5 tons) each, the total dead load including steel is 
x7 2\4°7 + 5°5 21°5 2230 tons, or 4,930,000 lb 
It is now necessary to determine the ordinates of the influence lines for the 
moments at the central support, point (10), and at midspan, point (5 
in ordinary problem presenting no peculiarity owing to the beams being 
concrete, and it therefore suffices to give the diagrams in Fig 
computation is restricted to cross sections (10), the middle support, and (5), 
middle of the span, since the object of this example is purely pedagogical 
e actual bridge it is necessary to do the calculations for a 
ol cross sections 
influence lines in Fig iding moments for the following 
ind (c) can be determined 
When prestressing is completed. The bridge carries only the dead 
beams and stiffeners calcu'ated as concentrated loads at o ws 
i + 10 The bending moments are calculated as in JTable II. from 
M,, is 84,642,000 ft.-lb., and M, is 11,689,000 ft.-lb 
It must be noted that in these calculations positive bending moment is that 
which produces concavity downwards, and is therefore the reverse of the ordinary 
rule which considers concavity downwards (such as at the supports of continuous 
beams) to be negative. Also it should be noted that bending moments are 
expressed as total bending moments for the full width of the bridge 
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Me 


pauee struction completed but live load not acting lo the bending 
moments calcul ited in (@) must be added those d 1e to the additional de ad load, 
lamely Road suriace 97 > 820 lb 


Handrails 67 


/ 


Fine concrete around the cables Sob 


Total 


per it 
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From the areas of the influence-line diagrams, the bending moments due to 
foregoing uniformly-distributed loads are 


Mi 
_- 1182 


SITSS 


Ihe total bending moments for case 


Mi, 
M. II.080.000 2 010.000 . Say 


84,642,000 I 3,930,000 


Case Moving loads acting Ihe untformly-distributed load 
per square foot is equal to 2690 Ib per foot and produces the following 
moments if an additional 15 per cent. is included for impact 


M 56 2600 SISS 


p= 2000 4 


‘ 
maximum negative m2 


M, , 2690 2048 1°15 


(maximum positive 


Using the influence-line diagrams it can be shown that the maximum bending 
moments produced by the test-vehicles, including impact, are M,, 4,960,000 
ft.-Ib M maxima negative 4,595,000 ft.-lb., and M «maximum positive 2,342,000 
ft.-lb. Consequently the extreme bending moments on the bridge when loaded 


most adversely are 


95,570,000 -+ 25,330,000 4,990,000 + 125,500,000 lb 
13,700,000 ~— 0,330,000 - 2,340,000 5,030,000 


13,700,000 6,010,000 4,590,000 25,500,000 


Secondary Bending Moments. 


As shown in “ Prestressed Concrete,” by Professor Magnel, the statically 
indeterminate reactions on a beam supported at more than two points are altered 
by prestressing, the amount by which they are altered depending on the position of 
the cabk rhe change in the reactions produces secondary bending moments on 
the beam. The secondary bending moments are by no means negligiblk 

It is now necessary to compute the secondary bending moment M at point 10 
From formula (51) on page 106 of the book mentioned, 


'y 
i! 


the terms in which are evaluated in Jable II]. By substitution, M,, 
Therefore initially 


M a, 5°39 X 12,450,000 67,138,000 {t.-lb., 
and in course of time 
M oss » 67,135,000 57,069,000 ft 
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Summary of the Bending Moments. 


bending moments to be used for compu 


Calculation of Stresses. 


t} extreme fibre nary 
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Che stresses produced by the initial secondary bending moment are 
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67-138 » 10% 


549 = 144 
67-138 x 10* 


847 lb. per square inch ; 
522 lb. per square inch 
S93 . 144 


In course of time, these stresses become ¢, + 720 Ib per square inch and 
C, 444 lb. per square inch 


Ihe various bending moments due to the loads which have to be considered 


produce the following stresses in lb. per 
Bending moments (ft.-Ilb 
84-642 10* 


O57 


square 


tf 


1000 
1245 


inch 


128-86 >» 1632 


[he prestress alone produces initially the following stresses 


) 1236 |b per square inch 


12-450 x 108 
I 
7 * 144 
10® 
I 
144 
» of time these stresses become ¢, 1051 Ib. per square inch, and 


per square inch, both stresses being compressive 
resulting stresses for the five cases mentioned are 


2°70 It 
121-4 {t.2; and 


Che stresses produced by the initial secondary bending moment 


33°511 x 10° 
Cy + 1919 lb. per square inch 
121°4 X 144 
>< 6 
33°511 xX 10 
= —— 3128 Ib. per square inch 
745 X 144 
which become, in course of time, c, = 1631 lb. per square inch and ¢, 2659 |b. 
per square inch. 
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[he various bending moments, due to the loads, which have to be considered 
produce the following stresses in lb. per square inch. 


Bending moments (ft.-lb 


1935 


The prestress alone produces initially the following stresses : 


12°450 » 10* 3 ; 
Ct I 1159 lb. per square inch 
60°5 & 144 
12°456 x 10° 
c j j 5017 
60°5 144 
which in course of time become c, 954 Ib. per square inch and ¢, + 4778 lb. 
per square inch. 
The resulting stresses for the five cases are 
ase ! 605 Ig19 1150 1425 Ib per square inch 
initially 1089 98 + 5617 1400 
ase 2 f : 1159 1542 
initially 77 2 1212 
am 3 2 1433 
(in course of time ? $42 
am 4 z 
(initially 
Am 4 p 
initially 
Ase 45(\2 
in course of time 


ase sp 


in course of time 


from the foregoing it 1s seen that the extreme 


At A, (support 139 lb. per square inch and -+ r square inch. 
At B, (midspan 540 Ib. per square inch and 5 lb. per square inch 


hese stresses are permissible if the crushing strength of the concrete cubes is 

not less than 4 « 2305 g580 lb. per square inch and if some ordinary steel 
reinforcement is provided at B, in order to resist the small tensile force It must 
not be forgotten, however, that the maximum compressive stress occurs only at the 
top of the small handrail kerb. If the state of stress at this point were such that the 
elastic modulus of the concrete greatly decreased, the slab of the roadway would 
have to resist greater stresses, but at the extreme fibre of this slab the stress is not 
) great as at the kerb and, for case 4(f), it is 2159 lb. per square inch. This stress 
does not exceed the permissible compressive stress of 2160 lb. per square inch, and 
requires concrete having be strength of 4 2159 8636 Ib. per square inch. 
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Concentrated Loads on Slabs Spanning in 
Two Directions. 


By L. CHALLEN, A.M.Inst.E.(Australia). 


THE accompanying table has been prepared to fac ilitate the design of slabs 
spanning in two directions and carrying one or two loads symmetrically disposed. 
The basis of the calculation is a combination of the methods of Professor Léser 
and Dr. Marcus as given by Mr. N. A. Dews in this journal for September, 1946, 
and as modified by the writer in this journal for October, 1947. The slab is 
assumed to be rigidly fixed when calculating the bending moments over the main 
and cross beams and fixed to the extent of half complete fixity when calculating 
the moments at mid-span 

The method of using the table is to determine C (the load-spacing factor) 
and k. the ratio of the distances between the main beams and the cross beams, 


ery . 
or K, which equals 5 The table is limited to values of AC not greater than 


unity. For & or K (whichever exceeds unity) and C find the corresponding 


TABLE I COEFFICIENTS FOR SLABS SPANNING IN Two DIRECTIONS 
AND SUPPORTING CONCENTRATED LOADs 
C- BLTw 
STANCE BETWEEN mam SEAS 


‘ + 


T 
Cc o |o1 |o2 03 |04|05 | 06 |o7 |os 





10-144 0°143 10-1450 141 10-199 0-157/0-182 jo-va6 | a 
TWO SYMMETRICAL | kelo-110 0-073'0-099/0-007 b 
140 10-116 (0-116 10-115 }0-113 0-109 0-105 0-098 |0-088 Cc 

CONCENTRATED LOADS 0-054 0-054 0 055 |0-0S6/0-056 0-036/0 056 0-053 | d 

> ’ ; , 

0-143 0 162 0-142 10-140 0-138 (0 1340-130 ors] a 
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one Os 1930-11010 106 (0 101 0 095 0-082 | c 
id 
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b 

c 

\a 

la 


0-085 0 063 064/0'064/0 064 /0'064)0 082 0-099 


> , , 
0-138 10 155 10 18210 126 10-120 |o-110 
0-035 0.012 
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values of the coefficients a, 6, c, and d from the table. Multiply each coefficient 
by W to give the bending moment on unit width of slab if W is the sum of the 
two concentrated loads The coefficients are dimensionless therefore, if W is 
in pounds, the products are in ft.-lb. per foot width of slab. The bending 
moments at the critical sections are as follows. 

(i) Wa is the bending moment at mid-span and determines the reinforcement 
in the bottom of the slab parallel to the main beams. 

ii) WO is as (i) but for the reinforcement parallel to the cross beams. 

(iii) We is the bending moment over the cross beams and determines the 
reinforcement in the top of the slab parallel] to the main beams 

iv) Wd is the bending moment over the main beams and determines the 
reinforcement in the top of the slab parallel to the cross beams 


Example. 

Consider a panel the span of which between the main beams ts Lo ft. and 
between the cross beams is 12 {t., that is / 10 ft., Al 12 ft., and A 12 
A single wheel imposes a load of 20 tons (VV 44,800 lb.) on the slab. The 
contact area on the wearing surface (assumed to be 3 in. thick) is assumed to 
be 3 in. in the direction of AL and 24 in. in the direction of L. By dispersion 
at 45 deg. through the wearing surface, the loaded area at the top of the slab 
is g in. by 30 in. The single load on this area can be replaced by two “ point 
loads each of 22,400 Ib. and spaced so that CL Or5 oO in 
Therefore ( 1°25 

Krom the table, for A 12 and ( 0-125, by interpol 
bh == Or116, ¢ 0-072, andd =o111. The bending mom 
width) due to the wheel load only ar: 


10 = 0-125. 


i) At mid-span, parallel to main beams: 44,500 
(il P . cCTOSS : 44 Si 


(in) Over the cross beams: 44, 800 


{1V) , Malin : 44,500 


An Early Reinforced Concrete Jetty. 

We have received the following from beer cooler apparently I 
Mr. R. B. Kirwan, a Director of Messrs tween 1850 and 1860, and the other a fiat 
Samuel Williams & Sons, Ltd., of Dagen- roof of coke-breeze concrete 4 in. thick 
ham Dock, Essex reinforced with flat and round steel bars 

After reading the articles in he constructed in 1876 
December, 1949, and February, 1950 It may be of interest to you to know 
numbers of ‘ Concrete and Constructional that we still have in use at Dagenham 
Engineering on the early history of our No. 4 Jetty, which was constructed 
reinforced concrete, | was interested to between 1901 and 1902 and was the first 
come across a reference in your March reinforced concrete jetty to be built on 
1911, number (page 234) to early ex- the Thames. It was designed by the late 
amples of reinforced concrete in this L. G. Mouchel, and constructed by 
country One was a reinforced concrete Messrs. J. C. Lang & Jones, Ltd.” 
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Book Reviews. 


“ Calculation, Design and Testing of Reinforced 
Concrete.”"” By K. L. Rao, M.Se., Ph.D London 
Sir Isaac Pitman & Sons, Ltd 19% Price 408.) 
luis book is good, and fulfils a need 
It contains nearly 400 pages and gives 
many well-chosen and fully worked out 
numerical examples extracted from ques 
tions set in recent years for B.Sc. examina 
tions at the Universities of London and 
Birmingham and also at qualifying ex- 
aminations for membership of the Institu 
tion of Civil Engineers and the Institution 
of Structural Engineers The book deals 
with the fundamental principles of design 
in reinforced concrete and tests of 
materials, and gives examples of struc 
tures. It also contains useful appendixes 
[The examples show how thoroughly 
reinforced concrete design 1s taught in 
technical colleges 
While there is so much to be said in 
favour of this book and its aims, it is 
unfortunate that it is already somewhat 
out of date It refers throughout to the 
new Code of Practice, but this is the 
D.S.1.R. Code issued in the year 1934 and 
not the British Standard Code (CP. 114 
of 1948 as one would expect in a book 
published in 1950 Some of the diagrams 
are not clear, for example, the drawing 
on p. 43, although correctly dimensioned, 
is entirely out of scale and therefore fails 
to train the eve of a student to the 
appearance of a standard hook, and 
again, on p. 100, the tee beam bars 
shown bent to resist shearing forces 
appear to be more like floor-slab bars 
Ihe chapter on shear 1s hard to follow 
and lacks a few well-drawn examples of 
reinforcement so necessary to illus 
the text Ihe same may be said 
of the example of the tee-beam on p. 102 
On p. 225 there 1s a lack of clarity in the 
assumptions made in getting useful but 
approximate results, and a_ confusion 
between w as the load per foot span 
and W the load per span, where W would 
normally be equal to wil also, at the 
bottom of this page, there appears to be 
a misprint in signs This lack of clarity 
might puzzle the novice for whom the 
book is intended. On p. 271 the descrip 
tion of an in-situ pile presents difficulty 
It is hoped that the book may be 
revised at an early date and provided 
with a few more illustrations It would 
then be of greater value to the student 
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entering for examinations and to engineers 
who wish to refer to examples derived 
from first principles. It is hoped also 
that the price may be reduced kK. P.M 
“ Soll Mechanics in Road Construction.” By ©. I 


Armstrong 1950 London: Edward Arnold & Cx 
Price yo 


Sor. mechanics “is a young and rapidly 
developing science wherein a number of 
theories and empirical formule have been 
put forward for the solution of problems 
of stability and deformation of soils 
heir proper interpretation, however, is 
in many cases not fully established and 
their apphcation still remains to be 
systematically checked by controlled 
observations during works of construc 
tion Soil mechanics must never 
be looked upon as a substitute for civil 
engineering experience [hese sentences 
are from the author's preface, and should 
be borne in mind particularly by young 
engineers who may think that soil 
mechanics is a substitute for experience 
The book is an excellent survey of the 
principles underlying the theory and the 
present practice of the subject 
“ Der Stahibetonbau."" By kK saliger Seventh 
edition Vienna Franz Deuticke 1949 Price 
so DM 
[He principal additions to the present 
edition of this standard text-book in the 
German language are greater considera 
tion of the influence on the strength of 
concrete of the grading and surface-area 
of gravel aggregates the conditions 
required for obtaining dense concrete 
creep of concrete, the properties of steel 
having a high yield-poit stress, and the 
pre-tensioning of steel The author's 
new theory of the formation of cracks in 
beams is described, and further considera 
tion is given to plastic flow based on 
recent research 4 method of design is 
described based on a plasti theory 
Numerous design tables, which are 
independent of the dimensional system 
used, are given Improvements have 
been made in the chapter on bending 
combined with axial forces, and greater 
use is made of the conception of a lattice 
to demonstrate the action of reinforce 
ment to resist shearing forces The 
theoretical consideration of flat-slabs and 
slabs supported on all edges has been 
considerably extended Simple solutions 
are presented for dealing with sway in 
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BOOK REVIEWS, 


complicated frames The position of 
expansion joints and hinges is discussed 
in relation to the entire structure 

[here are more than 600 pages, 700 
illustrations, 140 design tables and dia 
extensive bibliographies 
Although the main purpose is to provide 
a practical text-book for students and 
designers, emphasis is laid on the scientifux 
aspect of structural engineering in order 
to foster in the reader a critical appreci 
ation of the subject, without which the 
author considers that engineers cannot be 
creative 


grams, and 


but remain slaves to mechanical 
calculation Dr. Saliger is a purist in 
regard to the German language and 
words of foreign 
plastic theory 
plasticitats Theorie 
Bereich The 
expenence 
familiar 
technical German 


avoids almost fanatically 


origin For example 
is not given as 

tbildsamer 
therefore 


even if he 1s 


but as reader 
some difficulty 
with ordinary 
This is only a small 
does not detract 
book which 
experience of an 


H.V 


may 


matter, however, and 
qualities of a 


embodies the 


from the 
long 
authority on reinforced concrete 


‘AS 3 M. Standards on Industrial Water " (Phila 


Ameria ~xuety for 


klet ot 142 
American 


page N 
standard 
and testing w: 


twent methods 
inalysing 
[he methods 


SO ms«€ are 


sampling 
some of which are 
revisions oT repetitions 


previous standard methods, and some 
tentative, apply particularly t 
+} 


rhe , eration of steam ol 


water 
industrial 
purposes 
for the determina 
alkalinity, the content 
sulphate, and chloride 
of suspended or dissolved 
s, should be of 
ry making 


processes rv cooling Some 
as those 
tion ot acidity and 


irbon dioxide 


methods. such 


1 the presence 


value when testu 


concrete 
* Metric Conversion Tables." Londo 
Warne Ltd 19% Price 145 
In about one hundred pages of tables and 
other data are given factors for the 
version of British 
of weight, ler 
capacity to the corresponding measures in 
the metrn Other tables give the 
conversion of British money 


con 
and American measures 
gth, speed, area, volume, and 
system 
into decimals 
of the pound sterling, thermometer scales 
and pressures 
give, among other data, pounds per square 
inch in terms of kilogrammes per 


Ihe tables of pressures 


square 
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centimetre, but such tables are not so 
comprehensive as others published else- 
where. It is pointed out that the exact 
ratios between systems of measurement 
developed independently are difficult to 
establish. In this respect the American 
and British factors for conversion to the 
metric system differ For example, the 
legal equivalent of 1 metre in America is 
39°370000 in., and in Britain, 1-0936143 
yards, that is 39-370115 in. to six places of 
decimals In general, conversion factors 
for length, weight, and capacity can be 
relied on only to 1 in 1, 5, and 3 million 
respectively, and American conversions of 
lengths differ by 3 in 
British figures 


a million from the 


~ eet ae Tragerreste.’ 
stlalen: P 
book of 59 
language 
lating the 
grids of beams in 
parallel longitudinal be 
freely over one opening and in 
which there are one to nine or an infinite 
number of transverse 
structures are highly statically 
minate, the author provides the 
numerous influence 
solutions can be 


[HIS pages in the German 


describes a method of 
forces and bending 


which 


calcu 
moments on 
number ot 
ams span 


any 
main 
only 
beams Since such 
indeter 
data for 
diagrams from which 
quickiy and accurately 
obtained. The method, which is approved 
by the German transport 
mainly applicable to bridg 
which are grids of 


authority, is 
es the dec ks of 


steel beams 


* Holz- anes on 


Sixtl 


1949 ‘Pri fx M.) 


ris is a practical booklet describing 
nailed timber joints for temporary wooden 
structures Nailed 
is sometimes used in the 
arch bridges, and two 
illustrated 


timber construction 
centering fot 


examples are 
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Precast Concrete 


For the support of coloured-light signals 
some in the London suburban 

the Southern Kegion of British 
Railways has erected precast 
reinforced concrete cantilevered gantries 
(Fig. 1 ‘he dimensions of a typical 
gantry and the arrangement of the rein- 
forcement } Fig. 2 


on lines 


area 


recently 


therein are shown in 


Fig. 1. 


ability 
and 
deflection 


In addition to 
ordinary dead 
appreciable 
design are 


to 
live 


withstand the 
without 
features of the 
low maintenance and consider 
able rigidity against twisting in a hori 
zontal plane due to wind pressure on the 
structure and signals Factors resulting 
in reduction of maintenance costs include 
the use of a concrete of great strength, 
comparatively low working stresses (there- 
bv reducing the risk of cracks), and non- 
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Signal Gantries. 


corrodible metal attachments such 
steel hand-rails and ladders sprayed with 
aluminium wire, and heavily-galvanised 
tubes, plates, et , 

Ihe vertical live load on the gantry is 
assumed to be equivalent to 20 Ib 
square foot, which for and 
snow on the horizontal arm The weight 
of a four-aspect signal is about 
and 4 cwt. if combined 
indicator The 
calculated in accordance with the British 
Standard Code, Chapter \ Loading 
assuming the effective unsheltered height 
to be 20 ft. and the velocity 
to miles pet 
an factor 


as 


per 
allows men 
cwt 
junction 
wind 1s 


with a 


pressure of the 


of the wind 
for 
the 
Ihy 


Allowing 
cent 
wind is 


be 75 hour 
impact 
assumed 


per 


of 150 per 
pressure of the 35 1 
foot The t rigidity 
in a horizontal plane is specified to b 
such that the angular 
not exceed 1 deg 
light from the signal is 
alignment and cannot be 
from some distan 


square rsional 


deformation 
the 


thrown 


must 
itherwise beam of 
ot 
discerned 
along the track 
deformation is only 
about half the permissible amount Dhe 
twisting moment in the 
entirely by the double (and « 
helical reinforcement shown in Fig 
torsional reinforcement comprises 
of 4 diameter and is at 
diametral plane interse: 
calculated 
about 
The are a com 
pressive stress of 1000 lb. per square inch 
in the of 
25,000 Ib per square inch steel 
but all parts of the the 
calculated stresses under the most adverse 
conditions are much less than those per 
mitted The modular used the 
calculations is 15 The main reinforce 
ment is hot-rolled high-tensile plain 
round steel Other reinforcement 
is mild steel 
with 


out 
easily 
e away 
Ihe actual angular 
post is resisted 
ontrariwist 
1 he 
bars 
Any 
The 


bars 1 


in 45 deg 
ts four bars 
the 


inch 


tensile 
Ib 
permissible 


stress in 


square 


7OOO 


per 
stresses 
concrete and a tensile stress 


the 
structure 


in 
in 


ratio 


in 


bars 


All reinforcement complies 


sritish Standard 


) 


No. 78 


Manufacture and Erection. 


The gantries manufactured at 
the Southern Region concrete depot at 
Exmouth Junction. Theconcrete is mixed 
in the proportions of about 4 cu. ft. of 
}-in. graded granite screenings, 2 cu. ft 


of sand, and 1 of rapid-hardening 


were 


cwt 
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Portland cement The water-content for 
1 cwt. of cement is § gallons, but this 
is reduced to allow for the measured 
amount of movwsture in the aggregates 
[he concrete is consolidated by immersion 
vibrators, and the average strengths of 
6-in. cubes are 5200 lb. per square inch 
at seven days and 6750 lb. per square 
inch at 25 days The moulds in which 
the gantrnes are cast in one piece, except 
for a small projecting ladder-platform 
are of wood and are lined on the inner 
faces with metal 

Ihe helical binding is made by first 
winding on the steel drum of a winch 
the requisite number of complete turns 
of j-in. bar to form a close coil of about 
194 in. diameter This size was deter 
mined by test so that, when stretched 
the coil 1s of the required diameter, about 
144 in., of the completed helical Dhe 
close coil 1s taken off the drum and on 
end is fixed in a pipe-vice The other 
end is attached to a chain on a 
which pulls the coil open until 
the required length, pitch and 
lwo are then slipped 
wooden core so that one 
the other and the dire 
ot the inner « | Oppo 
nuter Where the bar 
pass cat h other a y™ t-weldec« onnection 
is made and a rigid cage inforcement 

formed 

When the casting is removed from the 
mould it is placed ver a trestle so that 

downwards during c; 


an be rubbed t 


rounded to about 


3 raised off the 


crane and plac ed 
vhich it 
o 


a 

















PRECAST CONCRETE SIGNAL GANTRIES. 


eres 


dconre 

~<~ 
- ovte 
errs 
* a 4 + 4) } Scovte 


Piette le 














CANTILEVER PLATFORM 
9 WIDE, ( PRECAST 
SEPARATELY 





x 
) 
* 
wv 

v 
z 
@ 
») 

- 
2 
7 


4 Me IN EACH DIRECTION 


BOLT FOR FIXING 
CANTILEVER PLATFORM 
+ GROUTING SPACE FOR : j COMPACTED COARSE 

WEDGING AND ADJUSTMENT SAND FILLING 














Fig. 2.._ Precast Concrete Signal Gantry. 
& ) 





PRECAST CONCRETE SIGNAL 


erected on the line 
Arms Junction to Norwood Junction 
and at Poupart’s Junction, Clapham 
Junction, and Balham, are published by 


from Bricklayers 
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permission of Mr. V. A. M 
M.Inst.C.E., Chief Civil 
the Southern Kegion of 
ways 


Robertson, 
Engineer of 
British Rail- 


Continuous Reinforcement in Concrete Roads. 


Ine following is a summary of a report of 
an investigation by the U.S. Bureau of 
Public Roads and the Indiana State 
Highway Commission, given in Publi 
Koads "’ for April, 1950 

Concrete roads without closely-spaced 
transverse joints generally crack trans 
versely at frequent intervals The cracks 
tend to open appreciably in time 
the slab is reinforced For 
highway engineers have 
practicability of 
structed without 


unless 
years 
considered the 
concrete 


some 


roads con 
joints and 
with sufficient longitudinal reinforcement 
to hold the cracks closed 
of 1938 several 
lengths of 
were 


transverse 


In the autumn 
continuously-reinforced 
road, from 20 ft. to r3no0 ft 
long constructed in Indiana, to 
enable the effects of various amounts of 
longitudinal steel to be studied 

The behaviour of the roads during the 
first ten years shows that continuous rein 
forcement prevent the 
transverse cracks 


will opening of 
In long sections with 
amount of reimforcement 
many fine superficial cracks developed in 
the central region [he cracks have not 
opened and have ravelled only slightly 
due to traffx 
required no maintenance 
remains strong and durable 
sence of even the greatest 


the greatest 


and exposure, but have 
Lhe road 

he pre 
amount of 
longitudinal bar reinforcement has appar 
ently not affected adversely the concrete 
which appears to be sound throughout 
there being no spalling and an absence of 


longitudinal cracks above the bars rhe 


manner in which the steel has held all 
cracks closed, especially those in the parts 
with the greatest amount of reinforce 
ment, is believed to be conducive to dis 
tributed interfacial pressure at the cracks 
which tends to reduce the damage to the 
concrete from concentrations of pressure 
such as sometimes develop at cracks in 
plain concrete slabs 

Pumping has occurred at 
the transverse joints but 


many of 
with two excep 
has not been observed at any of the 
many transverse cracks, indicating that a 
concrete road without 
and containing 


tions 
transverse joints 
longitudinal 
sO susceptible to 
roads of other designs 
In spite of the many transverse cracks 
that occur in the long sections, the riding 
quality of the roads remains excellent and 
the road is therefore protected from 
damaging impact forces 

Che experimental roads are 20 ft. wide 
with a central longitudinal joint and the 
slab is 7 in. thick at the middle and 9 in 
Ihe longitudinal reinforce 
ment comprises deformed round bars from 
} in. to 1 in. diameter or a mesh of cold 
drawn wire from 0-2 in. to 0-4 in. diameter 
The longitudinal bars or 
6-1n The transverse reinforce 
ment is roughly proportional to the longi 
tudinal reinforcement 
}-in. deformed bars at 
}-in. bars at 24-1n. centres 
at 12-1n 
centres 


adequate 
reinforcement is not 
pumping as 


at the edges 


wires are at 
centres 
and varies from 
centres to 
2-1n. wire 
centres to 0-24-1n 


Materials transported by Helicopter. 


AnouT 170 tons of 
ment for the « 


maternal and equip 
onstruction of a small rock 
filled dam at an otherwise inaccessible sits 
in the mountains of British 
were transported by helicopter The rock 
was obtained from the excavation, but 
about 1oo tons of aggregate 
cement ; tons of 


Columbia 


24 tons of 


steel, and 10 tons of 


timber were transported by helicopter 
Che maximum load on each journey was 
400 Ib. if distributed The dis 
tance of the flight was about five miles 
and the landing space was 15 ft. square 
Weather unfavourable for fiying was one 
ff the greatest difficulties, ‘but the experi 


ment was otherwise 


evenly 


successful 
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Construction with Moving Forms—IV.* 
By L. E. HUNTER, M.Sc., A.M.Inst.C.kE. 


Procedure of Construction. 


EXPERIENCED supervision is highly important to avoid grave mistakes, which 
may be very costly to rectify. Every endeavour must be made to ensure that 
nothing shall go wrong, and it is very unusual if difficulties do not occur while 
the work is in progress. The writer knows of an occasion when the contractor's 
agent was on the site for thirty-six hours without a break due to the work being 
extremely difficult at this stage. The actual moving of the forms is the result 
of a carefully-thought-out programme. The preparations may proceed over 
a period of months, and the stages are as follows : 

(1) The foundations are concreted while the forms are being made. 

(2) The lower part of the superstructure and walls are concreted within 
fixed shutters, and the moving forms are fixed in place as this work proceeds. 

(3) The moving forms, the access scaffold, staircases, plant, and materials 
are placed in position. 

(4) The reinforcement bars and jack-rods are placed in position 

(5) The forms are cleaned, concrete is deposited in the forms throughout, 
and the upward movement of the forms is started. 

6) The moving-form construction is completed, the roof or other covering 
slab is concreted, and the forms are dismantled. 


Preliminaries. 


While the foundations are being concreted, and not later, the preparatory 
work on the forms proceeds. A separate shed should be used for the assembly of 
parts of the forms, and full-scale templates drawn on the floor in order to obtain 
the necessary accuracy. The templates allow the fitting of the four sides of the 
shutters in the case of rectangular or square bins, and the whole circumference in 
the case of circular bins. When the forms are correctly made and fitted together, 
it is essential to mark them so that the parts for each bin can be erected in their 
proper order. 

At the same time the supply of the reinforcement and concrete materials 
must be attended to, and the mixers or batching plant overhauled and placed in 
position. The aggregates are not required on the site at this stage, since they 
require a large storage area and supplies should not arrive until two to three 
weeks before moving commences. 

The erection of the outside staircase should be begun at an early stage, and 
it can be built to the full height of the structure beforehand. At the same time 
provision must be made for hoisting the reinforcement. The deck is omitted 
from one of the bins and a hoist placed in this position. The positions of the 
hoists and their number depend on the size of the structure. 


Construction of Walls. 


Che first step in the construction is the fixing of the reinforcement for the 
first 4 ft. to 5 ft. of the height of the wall. The forms are then placed in position 


* Continued from March, April, and May 
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and the yokes erected. Next the jack-rods are fitted in the yokes. As the 
construction of the forms proceeds, the decks are boarded over to form a working 
platform and the racks for reinforcement are erected on top of the yokes. When 
the forms are in plac e, and the whole of the plant, concreting materials, reinforce- 
ment, and equipment is placed in position, the work of moving can commence. 
The men have to be allocated to two shifts, and extra men will be necessarv. 
[he supervision must be very strict, and work on the deck kept under constant 
surveillance. It is common to start the moving-form construction at night. 
After the forms have been thoroughly cleaned out, the carpenters and the steel 
fixers make any adjustments that may be necessary. It is essential to prepare 
carefully the concrete on which the walls are to be constructed by hacking the 
old concrete and hosing it generously with water. <A thin laver of liquid cement 
grout must be applied before any new concrete is placed 
rhe concreting is then begun and the full depth of the forms is concreted 
all around the building before the shutters are gently eased in an upward direction. 
Ihe first easing of the forms requires considerable caution At no stage is the 
strain on the jack-rods more severe, and this part of the work must be undertaken 
with only 4-in. vertical lift throughout the work at long intervals At the end 
of the first shift, however, the forms should have been raised at least 3 in depend- 
ing on the temperature In the second shift the rate of jacking is gradually 
increased from 3 in. per hour to 6 in. as a uniform rate At this stage difficulties 
may be encountered in spite of the care given to the problem For example, 
the supply of reinforcement to the platform or of cement to the mixers may not 
be sufficient, a mixer or a hoist may break down, or the reinforcement may not 
be placed fast enough [hese are all possible sources of trouble throughout the 
work 
As already stated, moving-form construction, more than anv other method 
of construction, depends for its success on the uniform and consistent su] 
materials from the mixing plant to the deck. Should prolonged stoppage 
concreting occur at any stage in the work the result will always be serious and 
restarting will be accompanied by binding of the forms to the hardened concrete 
and often by the lifting of the top layers of concrete with the forms. Such 
i stoppage may be very expensive For example, the writer had « xperience of 
moving-form construction which, because of lighting 1 i ns during tl 
was carried out in twelve-hour daylight shifts Phe 
the concrete lifted when moving started again. Most 
in this manner and it took four days he forms 
delay probably ce or than a tl 
iroughout the work the engineet rge must 
sistance of the foreman, must constantly go arour 


) 


Not only must he ensur hat the work at the top of the f 


‘ 
} 


must make frequent inspections of the outside scaffol 


rm 
1 to 
determine t st he conc is it leaves the forn internal walls 


must also d at interval mecrete wl ve he forms must 
be ly har ut ar ulging low tl ould such bulging 
oT progress 


the tempera 


increased, 
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The condition of the outer walls indicates the correctness of the rate of progress 


and of the water-cement ratio with far greater accuracy than do the interior walls 
because the outer walls are more affected by changes of temperature. The 
temperature in the internal bins is always high whatever the outside temperature. 

Che common requirements of the consistency of concrete for wall construction 
do not apply in the case of moving-form construction. The controlling factor is 
the amount of reinforcement, and when this is complicated a workable concrete, 
irrespective of its consistency, is advocated rhe time available for the punning 
of the concrete is limited, and if the mixture is stiff and difficult to place around 
the bars air pockets will be formed in the wall and “ lifting "’ of the concrete with 
the forms is likely to occur. 

rhe movement of the forms must not stop during a shift, and between shifts 
(there is usually an interval of half an hour) the forms should be gradually eased 
a fraction of an inch at a time to prevent the concrete from sticking to them 
The average rate of progress depends largely on the weather as low temperatures 
rain, and wind retard the work. If the work is undertaken in warm weathet 
the average rate of moving might exceed 8 in, per hour. In winter it is frequently 
difficult to achieve more than 6 in. per hour. Winter work also requires safeguards 
against frost, such as heating the aggregate and the provision of frost curtains 
and braziers on the deck, but winter work ts rarely as satisfactory as that done 
in warmer weather. 

lo aid the fixing of the reinforcement the systematic marking on the vertical 
bars of the correct positions of the horizontal bars is necessary. It is important 
to keep a close check on the point where the spacing changes and, to ensure that 
this occurs at the correct height, the provision of a steel tape fastened to a point 
at the bottom of the bins is desirable ; the tape is unrolled as the work proceeds 


and as the level of the bottom of the tape 1s known the height of the forms can 
be read 


Levelling the Forms. 


\ very important operation which should be undertaken by the engineet 
in charge with the help of one or two men is that of levelling the forms. It is 
necessary to do this before the moving is started, and thereafter it must be done 
at regular intervals throu 


o 
~ 


hout each shift or preferably in the periods between 
the shifts. For this purpose a dumpy-level is set up at a convenient place on the 
deck and the legs of the tripod firmly fixed. Two of the three levelling-screws 
are tightened so that vertical movement of the collimation line is achieved by 
the third screw. When levelling has to be undertaken, a staff-man goes around 
the walls and sets up the staff. at each corner. The corners which are shown to 
be low are brought up to the level of the high points by jacking, after which the 
level is checked and deviations corrected. It is always preferable to raise the 
low points rather than to lower the high points. 

To enable the level of the forms and deck to be checked at any time without 
using an instrument, each yoke is fitted with a vertical 12-in. scale (Fig. 27 
marked in inches and fixed near the jack-rod, which is marked in feet before 
concreting begins because at this time the forms are known to be level As 
jacking proceeds, the marks on the jack-rods are continued upwards. At constant 


heights above the deck are placed small cross-trees at about eye level. By boning 
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Fig. 27.—-Scale Fixed Fig. 28..-Showing Cause of Binding of Form 
to Yoke. to Wall 
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through with the eye from one to any other two cross-trees, the level of each yoke, 
and consequently of the forms, can be seen at a glance. Whenever there is 
a disparity of }? in. or more a general levelling must be undertaken, even if this 
is done between shifts. 

It is advantageous to keep the outside corners of the forms a little high 
rather than low, and even if the four corners are, say, } in. higher than the rest 
of the forms this will be “ lost ’’ in most cases before the next levelling takes 
place since the corners tend to drag behind the rest of the forms. Constant 
levelling is necessary to ensure that the forms do not bind on the walls. This 
is much more serious in the case of short forms than long ones. Unless the fornis 
for short walls are kept constantly level, binding and consequent jamming of 
the forms will take place. This is seen from an example (Fig. 28). If a form 
is I in. out of level in a span of 8 ft. the horizontal movement of the form from 
the vertical will be 4 in. for a form 4 ft. high. If the “ draw’”’ of the form is 
only ? in., the form will certainly jam. In the case of a form twice as long, the 
horizontal displacement will be } in. and jamming will probably not occur because 
the “draw ’”’ will not be exceeded. Although the jack-men follow around the 
deck in a constant wave, each man having his own set of jacks, and although 
they may try to give each jack the same part of a turn, individual differences 


are inevitable as some men may give the jacks an extra part of a turn in making 
several turns. 


Construction of Roof and Dismantling Forms. 


In addition to providing a ready means of access to all parts of the work, 


the deck serves as shuttering to the soffit of the roof slab. At the roof level it 
is necessary to spike the forms in position, and to do this the staves are drilled 
to accommodate mild steel spikes (Fig. 29) which are usually } in. diameter. To 
facilitate the withdrawal of the spikes at a later stage, they are wrapped in greased 
paper. When the spikes have been driven through the holes in the shutters, 
the yokes are dismantled and removed. In Fig. 29 the roof slab is shown com- 
pleted, and after the concrete has hardened the forms are dismantled. There 
is no difficulty about this as the spikes hold each side ofthe forms firmly when 
the opposite side is take n away. rhe first operation is to remove the deck, then 
the wall forms are taken down separately and lowered through the bins and taken 
through the opening in the hopper-bottom if it is large enough. To provide 
a working scaffold for the men dismantling the forms, scaffold boards are placed 
across slings attached to the roof slab through holes formed in the slab for this 
purpose 


(To be continued.) 
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RECONSTRUCTION OF DAMAGED FACTORY CONCRETE 


The Reconstruction of a Bomb-damaged 
Reinforced Concrete Factory. 


DurinG the war a large reinforced con beams were cut 
crete factory in Lavington Street, South 
wark, was damaged by a bomb The 


away 

forcement in the beams being cut 
about 3 ft. from the face of each column 
building measures 220 {t. by go ft. and Fig. 1) to allow for bonding the new 
comprises a basement, ground floor, and beams to the old « 

three upper floors The ground floor was the defective 
almost entirely destroyed, the beams and Fig. 2) was erected on the basement floor 
slabs being forced downwards About to relieve each column in turn of its load 
two-thirds of the first floor were The tower, the calculated load on which 
destroyed, but only two small bays of the was 8o 


imns lo replace 
olumns, a timber tower 


tons, consisted of four legs built 
second floor Ihe three main internal up from three 9-in. by in. timbers bolted 


columns were badly cracked from below together with }-in 


in. centres 


Fig. 1..-Ground Floor Removed. 


» just below 
these columns \v ! beams supported 
and was cut away al level of the second floor 
brick pier a firs mn folding 
external columns at } were brace 
by 6-1n 
bolts 
and 





(& Ronen ) RECONSTRUCTION OF DAMAGED FACTORY 


Fig. 2._-Construction of New Column. Fig. 3._-Repaired Columns. 


Fig. 4..-Pockets cut in Column. 





RECONSTRUCTION OF DAMAGED FACTORY. (CONCRETE 


bearing n the wall-beams o he part of the first floor which was not 
ground floor, the third bearing on damaged is retained, but where the defe« 
basement floor [hree towers we ive concrete had to be cut away the 
rected at the same time and were tied Dpeams were supported temporarily on 
together by 9-in. by 3-in. timbers placed timber dead-shores Fig. 5 shows part 
horizontally and bolted to the 9-in. square { the first floor with two main beams cut 
The mixture of the concrete im the away and the ends of the secondary beams 
olumns 1s I Cv of rapid-hardening supported on struts bearing on the bas: 


Fig. 5.—Timber Struts supporting Secondary Beams. 


and ment floor Phe oubl 9-in. square 

raded ballast The timber shores were arranged to clear the 
neth of the concrete secondary beams to be constructed at 
oo Il per square ground-floor level When all the columns 
had been repaired the reinforcement for 

the main and secondary beams was fixed 


Jumns and beams The main beams are designed as freely- 
these members was supported and are supported in pockets 
ried out by keving formed in the new columns or cut in the 

tumns. Fig. 4 shows the pockets 
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Shuttering and Reinforcement for Ground Floor 


old lumns, the bars Fy shows three ba 
hich were cut away to in positior Kapid-hardet 
As the new cement as used for the 
reinforcement is so heavy (1}-in. bars are floors in ordet 
provided in the main beams), it was neces the shuttering 
sary to fix the bars for the beams befor 
the shuttering was erected Steel plates 
used for the shuttering for the abs concrete 
and timber shutter Steelcrete 
the main beams out by Messr 


Concreting a Dam in 50-ft. Lifts. 


of the small deptt s of concrete so ft. high have been regul: 
placed at one time in the one continuous operation 
n of massive structures such joints at about 40 
it is interesting to learn that in cu. vd. to 12,000 cu. yd 
construction of some concrete dams required in such an operation 
Ontario lifts up %& are being case of smaller dams not exceedins 
ncreted \ descriptior the con high, concreting was continuou 
of these . given in foundation to top The cement 
of the Americ: Concrete ordinary Portland cement but 
Institute for April, 1950 coarsely ground than is 
For the main dam, concrete was trans largest size of aggregate was 3 in 
ported from the mixers on two 30-in. belt Che object of the high lifts was to « 
conveyors supported on bridges and the deterioration that is common at the 
trestles built of Bailey bridge trusses horizontal construction joints in hydrauls 
The concrete was discharged into steel structures Other dams have been built 
chutes supported on the shuttering and in a similar manner in the past twenty 
feeding into flexible trunks through which vears by the hydroelectric authority of 
the concrete dropped vertically to the Ontario, and examination has shown 
point of deposit. Up to 46,000 cu. yd that no longitudinal cracking is evident, 
of concrete was placed monthly by this although it is recognised that the temper 
means, and daily amounts have exceeded atures inside the dams are very high and 
3,000 cu. yd. Parts of the dam up to _ will remain so probably for several yea 
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CONCRETE AND GLASS CONSTRUCTION (CONCRETE 


Composite Reinforced Concrete and Glass 
Construction. 


nt meeting « he Reinforce between the 


Cl1twotr 


6'8" 
BARS . 6 NO 4&@ MAIN 
BARS 
. 


~ 
* 
7 ~s 


a7 
4 


LENSES AT 8"°CC STAGGERED 
al 
+ PLAN 


ors 


<58 NO 6°@ 
LENSES 
*°@ MAIN BARS 
oT Sie wesy yom wary 2 
sad eae hee oe 


4% 


imed that the 
same as that 
The modulus 
ompressio1 


nstant is about 
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= 


Electric 


BAR 
BENDING 
L MACHINE 














For all types of bends required in 
reinforcing bars, users of this machine 
acclaim it as the fastest and most reliable. 


Bends single bars up to 2” dia. or a group 
For full details and price write to :— 


ACROW (ENGINEERS) LTD. 


of bars of combined cross-sectional area 


up to 3 sq. ins. Ideal for repetition 
33, Catherine Place, London, §.W.! Victoria 0693 
work. Simple and foolproof in opera- 22-24, City Road, Bristol, 2 Bristol 24595 
tion. 130, Coventry Drive, Glasgow, E.! Bridgeton 104) 
Lupton Street, Hunslet, Leeds Leeds 76514 
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STEEL REINFORCING BARS 


*“Stribar'’ Reinforcement is the backbone of multitudinous 


ferro-concrete structures. The “ Stribar’’ service of ready- 
for-use reinforcement, cut to length and, if required, hooked 
and bent, is being maintained as far as present abnormal 
THE UNITED conditions permit. Deliveries from warehouse stocks in the 
London area cannot always be guaranteed, but by telephoning 


COMPANIES UP Sloane 4533 the latest position can always be ascertained. 


UNITED STRIP & BAR MILLS - THE ICKLES - SHEFFIELD 


Branch of The United Steel Companies Limited Telephone : Sheffield 4/011 - Rotherham 5421 


LONDON : 8-/0 Grosvenor Gardens, S.W.1 Telephone : Sloane 4533 
A COTTE ANTI EINES RS TRI KR | ROR 


% S.78 





CONCRETI 


Easily od- 
lwstabe ve 
to (5 «pan 
” pacent 
ce escopm 
ty stem 
” 
/ 
Trienguler form 
fives maximum 
strength & mini- 








No timber is required, no carpenters’ work- 
shop on site. No obstruction beneath. 
For solid Concrete or Hollow Tile floor 
and roof construction. Instantly-adjustable 
up to IS ft., adaptable for larger spans. 
Invaluable also for repair work. On hire 
from stock. Write or "phone. 


TRIANCO LTD. (D. 26) 


Imber Court, East Molesey, Surrey 
"Phone: Emberbrook 3300 (4 lines) 
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AND GLASS CONSTRUCTION 


10 x 10® Ib. per square inch, that is 
about one-third that of steel and about 
hive times that of concrete The 


pressive strength of pressed glass lenses is 


com 


considerably greater than that of concrete 
and exceeds 24,000 lb. pet square inch 
rherefore the compressive stress 


glass 1S 


in the 
generally very small compared 

strength The vefhcient of 
linear thermal expansion of the 
glass used in pressed k 


with its 


soda-lime 
nses ws trom 
7 per deg by 
using }-1n } agwregate the co 
ethcient of : concrete 


oO 10 


having 


water-cement ratw of ) if 


60 *« 1077 to 66 

Ordinary Portland cement 
river sand are l, and the « 
gives a highly lution of 


problems watertightne 


shrinkage 


Example of Design. 


Ihe author has sent us the 
numerical example of a 
accordance with the ‘ 
methods described 

Che problem is to determine the stress 
in the glass, concrets and reinforcement 
in the slab in Fig. 1, whicl in. thick 
and contains 558 pressed-gla 
diameter and j in. thi 
reinforcement 


uN uld-steel bars (0-66 


of which is 6 in 


he main mM prises 


sq. in.) and ha 
concrets lhe effective 
243 in IT he uperimposed lo 
per square foot and 
of the lab 1 


I 
3 
" 
5 


Ihe modular ratios ar 


Glass and concrets 


Steel and concrete 
The heterogeneous compressive area of 
the slab of composite reinforced concrete 


and glass construction may be replaced 


219 





CONCRETE AND 


qui 
in which 


tire 


the 


tive eutral ax! 


thickness of the 


GLASS 


valent hon 


CONSTRUCTION 


(CONCRETE 


area * THE 


glass is replaced =: DT ESET 


maximum bend- 
two 
oncrets 1S 
and the width 
12 in The 
mcréte com 


PILE DRIVER 
CHEAPER to OPERATE 
than Compressed 
Air or Steam types. 


For me 


lenses 











r light p 


2 men can erect 
in 30 minutes. 
$ approx yuarts of DIESE! 


laily, employs dir 


Bs . oe ‘. SS 4 om i < 


SUE SOY [Internal 


CONCRETE VIBRATORS 


Two TYPES 


(Patented) 





C. H. JOHNSON | «2°. 
(Machinery) LTD. 


ators, Fiat- 


M4 A le« Road, &to ‘ 


ARRAN 








For further details and full technical assistance, please tele 


our nearest representative 


ew astic Tyo ty 


. sweley *72 a 
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STERL FORMS: 


for 
In-situ Cast 
Concrete 





STEEL FORMS are being used on many important 


Contracts, Power Stations, Flats, Reservoirs and also in the 


constructions of the Festival of Britain Exhibition. 


THE OUTSTANDING FEATURES are speedy erection with 
safety time and labour saving — easily handled and erected 
every unit interchangeable—long life with low upkeep —first- 
class design and construction—overcomes timber wastage 
repetition construction simplified — minimum cost with maxi- 


mum efficiency smooth, accurate concrete surfaces. 


Specifications and Quotations 


on request 


A. A. BYRD & CO., LIMITED 


210, Terminal House, 
Grosvenor Gardens, London, S.W.1. 


"Phone : SLOane 5236 (2 lines). ‘Grams: Byrdicom, Phone, London. 
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SIMPLEX 


cast in situ 


PUSS 


for security 


























SIMPLEX CONCRETE PILES represent the invaluable 
experience of 40 years in foundation work ofall kinds and 
under varying conditions of soil and climate throughout 
the world. They are consistently specified by leading 
Consulting Engineers and Municipal Authorities, because 
time has proved that the ‘‘Simplex"’ concrete pile 


is unbeatable for efficiency, permanence, and economy. 


SIMPLEX CONCRETE PILES i710. 


25 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, 8.W.7 


Telephone: Fremantle 0035-6 








EFFECT OF 


ICE ON STRUCTURES. 


Effect of Ice on Structures.* 


Ice can be particularly destructive to 
waterside structures, bridges, and dams 
Drift ice may jam behind a bridge or dam 
The high pressures exerted by the water 
which builds up behind the jam, combined 
with the lifting effect resulting from the 
buoyancy of ice, may move a bridge off its 
piers or cause the failure of a small dam 
High velocities of required to 
cause a severe jam; hence jams are not 
likely to form when there is a large reser- 
voir behind a dam 


flow are 


Damage to structures 
can be reduced by 
little opportunity 


because of ice jams 


designing them to offer 
for ice te 

An ice expands and contracts 
with changes of temperature and thereby 
exerts « 


jam 


shee t 


onsiderable force on a structure in 
contact with it The a‘ 
of linear expansion for ice 


32 deg. | 


verage coethcient 
from o to 


is about 0:00003 per devree |} 


The actual expansion is about half of that 
indicated by the coefficient if applied to 
the temperature of the air, because the 
temperature of the lower surface of the ice 
sheet is at about the freezing point of the 
water beneath it [he pressure which the 
ice exerts cannot exceed its crushing 
strength. Under slowly applied loads ice 
appears to crushing strength, 
which varies with the temperature, from 
about 400 lb. per square inch at freezing 
this strength at o ce Z I 
The actual pressure on a dam depends 
on many factors If the shores of the 
reservoir are of they 
may absorb the expansion and little 
thrust will be exerted on the dam This 
true if the opposite shore is flat 
enough to permit the ice sheet to override 
the bank If the ice sheet is large it is 
likely to buckle and form pressure ridges, 
which relieve the pressure. If the ice sheet 
is free to expand parallel to the dam, the 
pressure exerted on the dam will be less 
than if the sheet is restrained in this direc- 


have a 
point to twice 
material 


vielding 


is als 





COPPER 


for expansion joints 


All Reinforced Concrete 


Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. CHEETHAM LTD. 


MANCHESTER 


MORTON STREET - 
Telephone 


FAILSWORTH - 
FAiLsworth 1115/6 


STRIPS 
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STEEL 

5 Cfo fo ae (=) Tepe 
TRENCH No. 850839) 
SHEETING 


Prompt 
Delivery 


For the temporary lining of trenches and 
foundations. Prices and full particulars on 
application to: 


DORMAN LONG & CO. LTD., SHEET DEPT. 
pind WORKS, gore enters atcet H 


“lon Office: Terminal House, 52 Grosvenor Gardens, S.W.1 
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WINGET PRECAST PRODUCTS PLANT 


for large outputs and low production costs 








The NEW Low Priced 
WINGET VIBRATED SLAB 
& BLOCK MACHINE 


This machine has been designed 


as the result of 
widespre ad 


Machined 


9 steel mould box easily, 


research nt today's problems 


surtaces ensure extreme accuracy 


adaptable to make 
lumits of 24 9 9 


All bloc ks made 
Totally 


| A 1 
ize of block within the 


either hollow, sol special 


on edge the way they are built enclosed 


vibrator. Tamper head fitted with new spring 


balance for ease of operation Operating speed 


of 60 seconds per charge 


THE WINGET 
18° JUNIOR HOLLOW 
BLOCK MACHINE 
of solid blocks 


with either plain or textured 
Will 


tition slabs 


or hollow 


face also make par 


THE WINGET 
PLATE TAMP CONCRETE 
BRICK MACHINE 


Ultra rapid, producing four 


bricks at a tums Output trom 


2,000 to 2,500 bricks a day 





THE WINGET VIBRATING TABLE 


All sizes and to carry any weight These can 


be mounted flush with the floor or raised to 


‘ igh ' 


any desired working |} 





semi-automat« plant for the 
Breeze Blocks in 


numbers from crushing and screening to the 
finished stacked block 


( omple te 


manutacture ol large 


Appropriate Winget Mixers for all the fore- 


going specialised products 








WINGET Ltd . 
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THREE TYPES OF 
B.S.P. PILING 








BO-4, 


S 



































length required system en 





y | B R () = : Vibro — Cast-im-plece to 


sures « full crosse-erction of 
dense compressed concrete 

Prestecore Bored piles built 

up in place, from pre-cast 

ESTCO concrete units can be formed 

PR AN 4 RE despite limited headroom. No 


vibration 





Larssen Steel sheet piling 
for permanent retaining walls 


cofferdams, ete 


LARSSEN 


THE BRITISH STEEL PILING CO. LTD. 
KINGS HOUSE, 10 HAYMARKET, LONDON, S.W.! 











Telephone : Abbey 10248 Telegrams : Pilingdom, Lesquare, London 
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the next expansion, the shore ice is pushed 
farther inland. Ridges of soil and gravel 
sometimes form along river banks as 
of this action 
dams in the 


a result 
Many northern United 
States have been designed for pressures of 
30,000 Ib. to 60,000 lb. per foot applied at 
the highest winter 
dence indicates that 
too high 
of ice under stress, large pressures can be 
only rapid changes in 
temperature Probable ice thrusts for 
thicknesses of ice and 
change of te mperature, with and without 
radiation, and assuming no lateral 
restraint, are given by Mr. E 
Iransactions of the American Society of 
Civil Engineers (vol. 112, 1947, pp. 871 
goo) lable No. 1 is based on the data 
1 by Mr. Rose The temperature is 
assumed to rise at the rate indicated from 
40 deg | to 32 deg. | and to 
until the ice sheet is 
lor complete lateral restraint 
should be multiplied by 
assuming ratio to be 
[he absorption of solar radiation 
results in a further increase of temperature 
in addition to the 
temperature 


water-level, but evi 
these pressures are 
; f 

Because of the plastic property 
with 


deve loped 


various rates of 
solar 


Rose in the 


remain 
isothermal 
the pressures 
I°575 Poisson's 
305 
effect of change of air 
Artificial heating to prevent the forma 
yn of ice adjacent to a dam and to main 
a channel of open water is the best 
protection against ice thrust. Compressed 
from orifices 10 ft. to 20 ft 
below the water surface agitates the water 
and carries warm water up with the 
bubbles, ; is an and 
mical means of maintaining a channel 
Fluctuation of the tends to 

break the ice pressure 


QUARE 


for 100°|. 
WATERPROOF 
CONCRETE 


DAMP - PROOFING LTD. 


DEPTFORD Tel. TiDewsy 1486-7 LONDON, 5.t. 


air released 


etiective econo 


water surface 
and reduce the 
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MISCELLANEOUS ADVERTISEMENTS. 





Situations Wanted, 34d. a word: mini- 
mum 7s. Gd. Situations Vacant, 4d.a 
word ; minimum tos. Other miscella- 
neous advertisements, 4d. a word: 10s. 
minimum. Box mumber 1s. extra 


AG@vertisements must reach this office by 
the 23rd of the month preceding publicatica. 











SITUATIONS VACANT 
1ON VACANT M w! 


A.M Inet 


2306 ( 

4 Darts th 

SITUATION VACANT k 
tion. Vacancy exists for p» 
in office of Manche 

{goo per annun 

experience iu thee ay 
Minounum age } years 
fidence to Box 240 
ENGIneerine, 14 Darts 


SITUATION VACANT 
with wile experience 
structures required for pro 
reinforced concrete engi 
Write, giving f 
and age Applications wil 
2373, CONCRETE awn ( 
14 Dartmouth Street, West 


SITUATION VACANT. We are requiring a man who is 
thoroughly experienced in the design « 
structures He should hold a University degree and/or 
A.M.inst.C.F The vacancy occurs in our Glasgow design 
office Write in confidence to the Managing Director, 
Box 2363, Concagre axp Cowsteuctionar Encineeaine, 
14 Dartmouth Street, Westminster, 5.W.1 


annum 


f reinforced concrete 


SITUATIONS VACANT I} Brit 
crete Engineer Lt 
designers with 





THE TRUSSED CONCRETE STEEL CO 
LTD., REINFORCED CONCRETE ENGI- 
NEERS AND CONTRACTORS, mvit 
applications for the following positions on their 
permanent staff 
(a) Engineers for the Design Off 
6) Detailers and Draughtsmen f the Design 
Office 
Engineers for the Construct Department 
Wide experience—all types of rei 
crete work 


forced cor 


All positions are progressive and pensionable, 
and vacancies occur in London, Birmingham, Man 
chester and Glasgow Five-day week Salary 
according to experience and ability Details of 
training, experience, and salary expected should 
be sent to Truscon Howse, 94/41, Lower Marsh 
London, S.E.1 (adjacent to Waterloo Statior 
All rephes will be treated as confidential 


Continued on page 
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MISCELLANEOUS ADVERTISEMENTS 
miimucd from fug 2 
NORTH THAMES GAS BOARD 
OR DRAUGHTSMAN r r eipery 


HARLOW DEVELOPMENT CORPORATION 


SITUATIONS WANTED 


IN WAN 








— —— 
CHESTERFIELD 


@ VvORKSoOP 


———. 


| 
sINCOLN 


| BAKEWEL L 


NEWARK 


ore 
NOTTINGHAM e | 
rs ala GRANTHAM | 


@ ELTON TESTING APPARATUS 
@ LOUGHBOROUGH MOWBRAY MOISTURE TI N : 
7 FEDY M rus 7 


Trent Gravels [220° 
10,000 tons per week 
Washed & Crushed |} In. to 3 in. 


We are the leading suppliers of high-class concrece Specialities Allied to— 
aggregeces in the eres shown above. Premgs 
deliveries guaranteed and keen competitive prices CONCRETE & BUILDING PRODUCTS 


quoted. Send for samples end prices 








including Accelerators, Retarders, Hardeners, 
Waterproofers, Oilproofers ent Paints, et 


TRENT GRAVELS LTD For full particulars please write 


sceeiaiiatininbeten a ALLIED BUILDING COMMODITIES 
A N 
. Telephone: Beeston $4255 . LITTLE ROYD, HUDDERSFIELD. 
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This quick-setting. extra rapid-hardening cement produces concrete sufficiently strong for almost any purpose 

within 24 hours. It is the cement for the rushed job where the concrete must be available for use in a minimum of 

time. When used for pre-cast products considerable economies are made as the side moulds can be stripped in 
2 to 4 hours thus putting them to maximum use. 


Full porticulers of the use of ‘4/7 ° Cement will be sent an qpplication to’ — 


THE CEMENT MARKETING COMPANY LIMITED 
PORTLAND HOUSE, TOTHILL STREET, LONDON, $.W.!. Telephone: ASB ey 3456 
G. & T. CARLE LTO... WILMINGTON, HULL. TEASPHONE: HULL 16124 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTO., PENARTH, GLAM, TELEPHONE: PENARTH B00 
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Every 

well-planned road 
laid in 

Reinforced Concrete 
is a step nearer 

to national 

highway perfection 


REINFORCEMENT FOR ROADS 


THE BRITISH REINFORCED CONCRETE ENGINEERING CO. LTD., STAFFORD 


London, Birmingham, Bristol, Leeds, Leicester, Manchester, Newcastle, Sheffield, Cerdiff, Giesgow, 
Dublin, Belfast 
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